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METEOROLOGY.— 1874. 

Tint Qmrier (January^ February^ March ), — The warm period which 
fiot in on the 15th December, 1873, continued, with very few and 
Blight exceptions, throughout the whole of January and until the 
t^rd day of February, the average daily ezoess of mean temperature 
for these 51 days was 4°*6, and for the 34 days from 1st January 
was 4''*7 ; during this lengthened warm period, the direction of the 
wind was usually a compound of the S. and W. On the 4th of 
February the wind was N.E., and a cold period began, which con- 
tinued till the 12th day, the direction of the wind being usually 
u compound of the E. with N. or S., the average ifiily deficiency 
was 

On the 12th day of February the direction of the wind'ohanged 
to S.W., and the temperature of the air passed above the average, 
and continued above for 19 days, its average daily excess was 
3’*1 ; this was followed by 10 days of cold weather, from March 4th 
to March 13th, and during this period snow fell generally over 
the country, the average daily deficiency of temperature being 
4^*^ ; from March 13th to the end of the quarter the weather was 
'Warm, and the average ezoess of mean daily temperature ‘was 5^*’ 
tieaily. 

The mean temperature of January was 41®“7 being 5°'4 higher than 
the avqpage of 103 years, and 3®*4 higher than the average X the 
preceding 33 years. It was 0®*4 lower than in 1873, and 0®"4 
higher than in 1871, so that the mean temperature for tte last 
3 consecutive Januaries was 4l®*7. Back to 1771 there is only 
one instance in which the mean temperature of 3 obnseeutive 
Januaries has been so high, via,, in the years 1851, 1852. and I8o8, 
when the values were 42^*9, 42^*0, and 42^*4^ the meag of whktli is 
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SCilco the year 1771 there have been 9 Januaries of some- 
iniliA higher temperature than in last January, viz. ; — 


The mean temperature of February was 38'^'7, being 0°*6 lower than 
the average of the iireceding 33 Februaries, 4"*4 warmer than in 
1873, and 6'^*! coldei than in 1872. 

The mean temperature of March was 43'’* 7, being higher than 
the average of 103 yearh, and 2'’‘1 highei than that of the pre- 
ceding 33 years; higher than in 1873 by l"-8, but lower than in 
1872 by 0°*9. The montli of Mairli was warm, but back to 1771 
the mean temperature has \ een exceeded 21 times. 

The mean temperature of th j quarter was 41' *4, the average tempe- 
rature for the fiist 3 months of the year as found fiom the previous 
103 years was 38°* 7, and as found from the preceding 33 yeais 
39®*8 ; the excess of tompeiahiro for the quarter ovei the foimer is 
2®*7, and over the latter is 1®*6. , 

The fall of rain in January was one inch, being only about one- 
half of the average, in February it was 0*94 inches, being about 
two-thirds of the average, and in March it was 0*45 inches only, 
being loss than one-third of the average. 

Second Quarter {April, May, June), — Tlie warm period which sot in 
on 13th Maich (the excess of the daily tcnqioratuie of which over 
daily averages till the cud of Maich was 5^°) continued with very 
slight exceptions throughout April, the aveiage daily excess of 
temperature for this month being 4 . On several days towaids the 
end of the month the da>s A\eic ^cry warm, the excesses being as 
large as 10'’ to 13’. On Ist Maya col^^^tiod set in, and con- 
tinued without exception till the 21st ; these tliree weeks of low 


temperature were veiy painful, following so immediately the heat 
of the preceding seven weeks. A period of warm weather then 
occurred from 22nd May to 11th June, the average daily excess of 
temperature being 4J®, and from this time to the end of the quarter 


low9 temperatures prevailed, the deficiency of daily 
amounting to nearly 4^^ 


temj3crature 


The mean temperature of April was 50°*0, being 4°*0 higher than 


the average of 103 years, and 2°*9 higher than that of the preceding 
33 y^ars^. It was higher than in 1873 by 4°’l, and higher than in 


1*72 by 1*^-7. 


• Going bi^ to the year 1 771, there have been but five Aprils of 
so high^ temperature as in 1874, viz, : — 
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The year 1779 when the mean temperature of April wfc(i0^*7. 


»> 

1821 

99 

99 

{SlP-4. 

99 

1844 

99 

99 

Cl®*?. 

99 

1865 

99 

9* 

62®-8. 

99 

1869 

91 

99 

50“*3. 


The mean temperature of May was 50^*5, being 2^*0 lower than the 
average of 103 years, and 2''*4 lower than that of the preceding 33 
years ; it was 0°-l and 0°'4 colder than in 1873 and 1872 respectively. 

The mean temperature of Juno was 68°‘0, being respectively 0®*2 
and 1^*0 lower than the average of 103 years, and the preceding 33 
years ; it was 0° 9 below the corresponding value for 1873, and 
l"‘-2 below that of 1872. 

The mean temperature of the quarter was 52^*8, the average tem- 
perature for the second 3 months of the year as deduced from the 
pievious 103 years was 52”*2, and as deduced from the preceding 33 
years 53°'0 ; showing that the excess of temperature for the quar- 
ter over the former was 0®‘6, and the defect below the latter 0®*2» 

The fall of rain in April was 1*4 inch, being 0*3 inch below the 
average, in May it was 0*4 inch only, and in June it was 2*4 inches, 
being 0*5 inch above the average. 

This continued deficiency of rain was very remarkable, and was 
general over the whole country. 

In the 4 months ending April, there is only one instance, back 
to the year 1816, of a smaller fall than in this year, viz., in 1864, 
when the amount was 3*5 inches. 

In floioer — 

The earliest. The latest. 

Wheat, June 7, at Weybridge Heath ; June 26, at Hull. 

In-ear — 

Wheat, Juno 6, at Strathfield Turgiss ; June 15, at Cockormouth. 

Barley, June 4, at Holston ; June 24, at Cockormouth. 

Oats, June 8, at Helston ; June 25, at C^ookermouth, 

Third Quarter (July, August, September'), — The cold weather which 
prevaiJed during the last three weeks of June was succeeded at 
the beginning of July by weather which was generally warm, but 
frequently cold, the aveiage daily excess over the average ^aily 
tempeiature till the 2nd August was 2J°. A period of modoratcJy 
cold wea|her fiollowed, and the daily temperatures were, with the 
exception of a few wSUm days, below their averages till the 10th 
day of September, the average daily deficiency for the 48 days end- 
ing 19th September was 1®; from the 20th of Septen^r ^the 
weather was warm till the end of the quarter, the average daily* 
excess being as large as 6®. The mean temperature of July 
6®*4 higher than in June ; that of August was 4®1 low^r than in 
July; and that of^September ‘ was 2®*4 below that rf 
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(From iht preceding 33 years* observations the mean temperature 
of July was higher than that of June by 3^*2 ; that of August was 
0^*8 lower than July ; and September 4^-2 lower than iu August.) 

The mean temperature of July above that of J une over the whole 
country was that of August below that of July'wae 8®‘8 ; 

and that of Septemt»er below August was 2°*2. The mean tempera- 
ture of July over that of June was largest in the Midland Counties, 
and was smallest both at extreme Northern and Southern stations. 
The decrease from July to August and from August to September 
was nearly the same at all places. 

The mean temperature of the air for July was 64°'4, being respec- 
tively 2^*8 and 2^*2 higher than the averages of 103 years, and the 
preceding 33 years ; it was 1°*0 higher than that of 1873, and 0°*6 
lower than that of 1872. 

The mean temperature of August was 60'^*3, being 0°*5 lower than 
the average of 103 years, and 1^*1 lower than that of the preceding 
33 years ; it was respectively 2°*4 and O’’’- 7 lower than the corre- 
sponding values in 1873 and 1872. 

2%e mean temperature of September was 57^*9, being respectively 
1®'4 and 0^*7 higher than the averages of 103 years, and the pre- 
ceding 33 yeais; and 3'''2 and 0°*5 respectively higher than those 
recorded in the month of September in the years 1873 and 1872. 

The fdU of rain in July was 2°’6 inches, being 0*1 inch above 
Ahe average; in August it was 1*4 inch, being 1*0 inch below tho 
average ; and in September it w^as 2*2 inches, being 0'2 inch below 
the average. 

The fall of rain, therefore, continued to be remarkably deficient. 

Wheat woe cut^ on the Ifith of July at Brighton; on the 17th 
at Guernsey; on tho 18th at Osborne and Streatley ; on the 22nd 
.at Weybiidgo Iledth ; on the 23rd at Cardington ; on the 27th at 
Hastings ; and on the 29tlL at llelston. Oqa^^he Ist of August at 
Llandudno ; on the 3] d at Sillotli ; on the lOtb at North Shields ; 
on the 11th at Calcethorpe ; and on the 12th at Bywell. 

Barley woe cut^ on tlic 24th of J uly at Weybridge Heath ; and on the 
3l6t at N orth Shields. On tho 3rd of August at Helston ; on the 6 th at 
By well; on the 7th at Llandudno; and on the 18th at Calcethorpe. 

^it$ were cut, on the 1 4th of July at Brighton ; and on the 2l8t at 
Weybridge Heath. On the 3rd of August at Llandudno ; ^n the 4tb 
At Helston ; on the 6th at By well ; and on ^|Le 10th at Calcethorpe. 

Ftmrih Quarter (October, November, Decetiiber). — The warm period 
which began on the 20th September ended on Ist October, and was 
i£»UowA by eight days of cold weather; the deficiency of daily 
mean temperature was on the average 4°. From 10th October to 
20th ^owsmber the weather was warm, with the exception of the 
20th October to 24th October, and from 11th 
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November to 14th November, which wero cold. The average daily 
temperature of the 42 days ending 20ch November was 
exceeding the average by 2°*4. The excess over the average on 
some days was as large as 8° or 9^ On 2l6t November a severe 
oold period set in, and continued with very slight exceptions till 
Ist January, 1875 ; the average daily temperature of the 42 days 
ending on this day was 33'**5, being 6^*6 below the average. The 
tempeiature on several days was more than 10° in defect ; on the 10th 
and 22nd December it was about 12°; on 23rd December it was 
14J° ; on 29th December, 12]^° ; on 30th December, 12P ; and on the 
last day of the year it was as large as 16]^° nearly. On this day the 
moan temperature was 21°*1 only ; the day was painfully cold. 

Of remarkable low mean daily temperature there have been 28 
since the year 1814, eleven only in the last 30 years, five in January, 
two in February, and four in December ; of these 1 1 instances, three 
took place in January and February 1855. During tliat remarkable 
cold period extending from 14th January to the 27th February the 
moan temperature of these 42 days was 29°*0, and, therefore, was 
much colder than in the recent period ; the departure of these 42 
days was 9i° nearly, below the average. There was another 
analogous period of 42 days’ cold, extending from 21st December^ 
1870, to 3lBt January, 1871 ; the mean temperature of this period 
was 31°*1, or 6° below the average. 

Since the year 1771, the following are all the instances of so low 
a mean temperature in December as 88°'2. In the year — 

1784 it was 31°-0 1799 it was 32°-8 1846 it was 32°-9 

1788 „ 29°-0 1840 „ 33-°3 1874 „ 33°-2 

1796 „ 30°-4 1844 „ 33°-0 

The mean tempeiature of November and December taken together 
was 87^*6 ; since the year 1829, when the mean temperature of these 
two months was 87^*1, there has been only one instance of so low a 
mean temperature as in this year, viz., in 1870, when it was 87°'55. 

Tke mean temperature of October was 51°'7, being respectively 2°*1 
aud 1°*5 higher than the averages of 103 years, and the preceding 33 
years ; it was 3°'9 higher than that of 1873 and 1872 respectively. 

mean temperature of November was 42°*0, being 0°*3 lower, 
than the average of 103 years, and 1°*6 lower than that of the 
preceding 38 years; and 1°’2 and 3°’3 respectivdy lower than thiee 
recorded m the month of November in the years 1873 and 1872. 

mean temperature of December was 33°*2, being 6°*9 and 7®"1 
I'cqpectively lower than the averages of 103 years, and the pie- 
oeding 33 yean ; itwas7°4and 9°*7 lower than the oorreBpan4ing 
value in 1878 and 1872. 

Tke foM ofrmn in the three months was 7-2 inches, making 20H) 
igehes in the year, being 6*4 inches below the average aimaA ML 
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( X ) 


OOBN : Importations, Sales, and Prices. 

JUANTirnsB of Wheat, Wheatmetal and Flour, Dabust, Oats, Peas and 
Beans, Imported into tho United Kingdom in the Year 1874. 


1874 . 

Wheat 

Whcatmoal 
•nd Flour. 

Barley. 

Oats. 

Feaa. 

Beans. 

January .. 

February 

March 

tlay 

June 

cwts. 

3 . 685,175 

3 . 5 * 3.554 

3,082,485 

1.561,132 

2,281,145 

3.953.833 

cwtri. 

662,420 

762.226 
594,005 

507.767 

418,008 

574.227 

ewta. 

748,396 

1,036, *46 

613.515 

960,570 

739.6*3 

551,300 

cwta. 

809,317 

1,044,298 

700,557 

827. *67 
1.036,830 

1.367.55* 

cwta. 

50,130 

110,337 

114.355 

1*3.746 

162,109 

138,934 

cwts. 

199,715 

290,30a 

I 5 i #»7 

158,347 

120,748 

198,157 

b flnt SU\ 
Montha ) 

19.088,314 

5.518.653 

4,649.650 

5.785,821 

719,611 

1,218,696 

faly.. M 
August .. 
September 
potober .. 
November 
Deoember 

4,683,232 
}. 8 i 9.777 
4 , * 44 . 3*1 
3,758,934 
3.613.778 
*.371.094 

598,013 

355 . 9*7 

394,786 

474,790 

406,693 

480,746 

437,968 

384,656 

1,458,504 

2,030.204 

1,120,632 

1,298,122 

971.707 

1,269,292 

813.874 

609, 49 t 
930,956 
1,014,869 

317.675 
' 91,728 

45.333 

1 61,103 

241,933 

1 331.597 

153.546 

135.321 

155,025 

327.430 

200,640 

172,493 

(n last Six'! 
Mouths / 

**.391.136 

'*. 710,955 

6,730,086 

5,610,189 

^1,089,369 

1 , 

1 , 144.455 

Year .. 

j4i. 479.460 

6,229,608 

11.379.736 

11.396,010 

1,808,980 

2.363,151 


Note. — The average weights per quarter of coin, ns adopted in the office of the 
Izua^tor-Qeneral of Impoits and Exports, are as follow For wheat, 485^ lbs., 
Dr ^ owts.; for barley, 400 lbs., or ci^ts.; for oats, 308 lbs., or 2{ owts. Com 
has been entered and charged with duty by might instead of nmtwre since Sep- 
tember, 1864. 


Computed Beal Value of Corn Imported into the United Kingdom in each 
of the Five Years, 1870-74. 


■mu 

mu 




1874. 

heat 

trley 

ito .. 0 . 

aise .0 e .. .. 

iher kinds .. .. 

heat Flour .. .. 

her kinds of Flour 

£. 

16,264,027 

2,831,844 

4,381,607 

5.790,550 

1,498,043 

3.383,751 

19.811 

£. 

23.345.630 

3,407.425 

4,141,687 

6,470.789 
1,7*9.048 
3, 50*, 784 
10,712 

£. 

26,046,876 

6.194.155 

4.212,086 

8,696,362 

1.747,073 

4,092,189 

9,883 

£. 

18.446,689 

4,010,344 

4,804,118 

6,621,710 

1,788,716 

5.839.197 

10,570 

£. 

25,201,062 

5,266,096 

5.118.785 

7.484.178 

:W959.237 

5,709,820 

14,405 

Total of Com .. 

34.169,644 

42.403.575 

50,998,6141 

1 

51.521.354 

1 

50.753.58j 








( XI ) 


QuAHTTFitt of Bbccish Whiat Sou> in the Towns from wUcih BitaiAi tn 
received under lihe Act of the 27tli & 28th Viotobia, cap. 87, and lleir 
Avebaoe Fbiceb, in each of the Twelve Months of the Teabs 1869>74. 




QuAMTims nr QnAaams. 




1869 . 

1870 . 

1871 . 

1872 . 

1878 . 

1871 

First month .. 

1 quarieiB. 

qaarteTS. 

quarters. 

quarters. 

quarters. 

quarters. 

148,047 

187,027 

367,827 

194,719 

183,987 

187,106 

Second month 
Tliird month \ 
(fivo weeks) / 

258,883 

231,438 

309.376 

193,910 

* 03,977 

189,031 

378,086 

314,040 

377.003 

245,613 

338,135 

306,145 

Fourth month 

204,519 

343.457 

393,494 

I 9 i, 5 « 

15^368 

150,735 

Filth month .. 

238,483 

381,630 

333,003 

231,780 

« 5,595 

375,735 

Sixth month \ 
(five weeks) / 

268,599 

396,028 

339,749 

368,626 

319,750 

373,398 

Seventh month 

166,485 

171,005 

130,154 

109,543 

101 ^01 
96,98a 

95,873 

Ei^'hth month 
Kiiitli month i 
(five weeks) / 

174,904 

301,788 

123,889 

126,769 

83,564 

255,186 

435.398 

371,590 

* 95,774 

266,856 

333,35} 

Tenth month 

256,984 

340,445 

367,673 

* 64 , 9 H 

365, X 32 

348,984 

Eleventh month 
T wolf til month 1 

210,876 

398,407 

369,351 

195,743 

214,036 

225,162 

(five weeks) j 

344,933 

353,629 

333,756 

363,153 

385,648 

335,339 




AvxaACX Pbicbb pis QuaBTSiu 



1869. 

1870. 

1871. 

1878. 

1878. 

187A 


s. d. 

9. d. 

9. d. 

9 . d . 

9 . d. 

9. d . 

First Month ,. 

51 10 

43 

53 8 

55 4 

55 20 

62 4 

Seooiid month 

50 10 

41 10 

53 6 

55 8 

58 5 

63 4 

Third month ) 
(five weeks) / 

48 5 

41 3 

54 6 : 

55 2 

55 6 

61 X 

Fourth month 

46 4 

42 7 

58 3 

54 2 

54 20 

60 0 

Fifth month .. 

44 8 

43 10 

59 I 

56 3 

55 8 

63 3 

Sixth month \ 
(five weeks) / 

45 10 

47 0 

59 8 

58 II 

58 4 

61 3 

Seventh month 

49 5 

50 9 

58 7 

58 7 

59 6 

60 8 

Eighth month 

52 I 

53 

57 21 

59 9 

60 I 

58 4 

Ninth month \ 
(five weeks) / 

51 4 

47 0 

57 0 

58 7 

63 10 

48 xz 

Tenth month .. 

47 8 

47 4 

58 5 

58 7 

60 10 

44 8 

Eleventh month 

46 8 

50 I 

56 3 

56 11 

60 9 

43 31 

Twelfth month 
(five weeks) 

44 2 

52 4 

56 3 

56 7 

61 6 , 

44 6 



( XII ) 


Atmum Pbiom of Bbhibb Cobk per Qaarter (Imperial measure) as leedred 
from the Ikspioiobs and OmoBBS of Excisb according to the Act of 27th 
d> 28th VlcTOBlA, cap. 87, in each of the Fiftt-two Wbekb of the 
Ibab 1874. 


WtAendlog 

WhMi 

1 

Oati 

Week ending 

Wheat 

Barley. 

Oats 


t. 

d. 

a. 

d. 1 


(L 


s. 

d. 

f . 

d. 

1 . d. 

Jaanarj 3 .. 

61 

8 

44 

4 

35 

5 

July 4* 

60 

8 

1 41 

II 

30 10 

Jantmry lo.. 

6a 

I 

43 

Jl 

26 

1 

July II.. 

60 

9 

41 

7 

29 n 

January 17.. 

6a 

6 

46 

a 

27 

a 

July 18.. 

60 10 

39 

6 

3 * 

JuLuaiy H** 

6J 

3 

46 

5 

37 

10 

July 35.. 

60 

5 

40 

1 

29 8 

Januanr 

6J 

9 

47 

7 1 

38 

2 

August I.. 

59 

8 

46 

I 

30 9 

Febraaiy 7» 

63 

9 

48 

9 1 

28 

3 

August 8.. 

58 

6 

39 

1 

30 8 

Vabniiry 14.. 
Tebmary %i •. 

63 a 
61 10 

48 

49 

9 ' 

I 

28 I 
28 10 

August 15.. 
August 22.. 

$8 

$7 

0 

2 

45 

46 

0 

5 

30 6 
ii 0 

FabruaiY a8«* 

6i 

X 

49 

3 

29 

4 

August 29 

54 

6 

45 

IT 

30 4 

Marob 7.. 

6x 

6 

48 

5 

28 II 

September 5 

49 

9 

44 

0 

39 3 

Mbroh 14.. 

60 

8 

48 

4 1 

28 

10 

September 12 

47 

2 

! 

2 

28 6 

Manh at.. 

^6d 

7 

48 

I 

28 

3 

Septembei 19 

46 

8 

42 

5 

37 2 

Haioh a8.. 

60 xo 

48 

6 ' 

28 

7 

September 26 

46 

9 

1 41 11 

37 9 

Araiffeof 1 




1 



Average of j 




1 

1 

Winter | 

6ci 

a 

47 

6 j 

37' 

11 

Summer | 

55 

5 

42 

10 


Qaarter ) 






Quarter ) 



1 29 zo 

AprU '4- 

60 

3 

48 

9 

38 

2 

October 3.. 

' 46 

I 

42 

4 

27 4 

April 11.. 

39 

5 

48 

8 

28 

3 

October 10., 

44 

8 

42 

7 

37 II 

Ai«il 18.. 

60 

6 

48 

5 

28 

7 

Oitober 17.. 

43 

10 

42 

8 

27 2 

April as .• 

60 

0 

49 

11 

28 

H 1 

October 24 

44 

I 

42 10 

27 9 

May a.. 

62 

I 

46 

6 

29 

I 

October 31 

44 

I 

a .2 

II 

27 II 

May 9.. 

62 

a 

47 

3 

30 10 

November 7 

44 

5 

42 

8 

27 ir 

May 16.. 

6a 

1 

47 

5 

29 

2 

Novfmber 14 

43 

9 

42 

7 

38 0 

May as.. 

63 

4 

45 

11 

30 

I 

November 21 

43 

5 

, 42 

6 

37 IX 

May 30.. 

6a 

a 

47 

8 

29 

I 

November a8 

43 

6 

42 10 

27 11 

Jvne 6.. 

6z 

8 

45 

8 

29 

II 

December 5 

, 44 

8 1 

43 

8 

28 7 

June 13 .. 

61 

4 

41 

5 

30 

0 

December 13 

’ 44 10 

44 

3 

38 10 

June ao.. 

60 

8 

42 

0 

30 

4 

1 December 19 

45 

I 

44 

7 

39 8 

June ij.. 

60 

4 

42 

a ' 

3 Z 

2 

December 36 

44 

8 

44 

5 

29 4 

Average of ) 





• 


Average of 





8prmg > 

61 

1 

46 



‘ 1 

Autumn 

44 

4 

43 

I 

38 2 

Quarter ) 




3 1 

1 29 

1 

1 Quarter 




1 





< xni ) 


QaAKTiTns of Wbiat, Baslbt, Oats, Psas, Bbasb, Lusum Om.ot IIabi 
Wbbatkbal and Floub, Imfobtbd in the Fouit Txabs 1871-Tt ; also the OoOi 
Tun ftom whioh the Whbat, Wheathxal, and Funm men olfiyned. 



ua 

urn 

1178 . 

ItTi 

Wheftt fifom— 

BUflSift ee ■> 

ewti. 

« 5 .M, 4 J 5 

no,^^o 

J.049,oji 

134.841 

* 39.147 

z. 418.886 

884,396 

13.405.057 

549.529 

687,690 

ewta 

17,840,640 
43*, *76 
3,887,746 
*,843,016 

54,73* 

838.073 

*. 337 .*o 8 

8,606,403 

1.434.135 

*,7*9,378 

*, 997 , 73 * 

owls. 

9.598,096 

301,758 

*,*53.857 

I, *70,5** 

*9.730 

367,487' 

1,260,401 
* 9 . 74 *. 7*6 
*.557. *28 
3.767,330 
3,802,595 

mm. 

5.7*4.48 

167,18 

3,053,68 

700.10 

TkAnnnfi.rk 

Germany 

Austrian Territories .. .. 

Turkey and Wallaohia and^ 

* Moldavia / 

"Rnnrnt .. 

2,Bl 

659,63 

* 93,88 

13.048,55 

I. QIC. 11 

•• 

United Btates 

Ukili -- .. r- f >> 

British North America 

Other •• >> 

3 ,« 07.*3 

*,506,13 


Total Wheat 

59.407.846 

4 I, 990,*>8 

43 . 75 *. 630 

4 *, 479 . 4 i 

Barley 

Oats tf -f 

8.589.059 

11,007,106 

ii02i,95o 

*.975.65* 

16.83*, 499 

15,078,140 
I*. 567,058 
I, *90,076 

*, 937 , 5*4 

*4,563,334 

9 .* 3»,485 

**,9*2,756 

z,2ZZ,o68 

**. 379 . 7 ' 

**,396,01 

1,808,9) 

*. 3 « 3 .*! 

*7.683,11 

Peas 

Beans .. 

*.976,500 

18,768,127 

Indian Com, or Maize .. .. 

Wheatmeal and Flour from— 
Germany 

967,89* 

37 .* 5 o 

*.794,805 

403,989 

780,80* 

Z.0C4.C74 

687,143 

*,669,356 

*,580,697 

444.7*9 

*. 8**,235 

75 *. 3 < 

659.S' 

3 ,* 90 ,i: 

389,3! 

1.139,01 

France 

*. 34 *. 465 

747,412 

United States 

Britirii North America.. .. 
Other countries 

339,300 

917,308 


Total Wheatmeal andl 
Flour j 

[ 3,984.638 

4.396,059 

• 

6,204,260 

,6,a29.6< 

Indian Gom;,Meal 

7.881 

5.384 

6,836 

8,51 





( MV ) 


.OB Pbioeb of CodsoIb, of Wheat, of Meat, and of Potatoes ; also the Avebage 
i of PAUFBBn zelieyed on the last day of each Week ; and the Mean Tempebatube, 
i of Twefve Quarters ending December Slst, 1874. 





Atbaos Pbicbb. 


Paufebibk. 


i; 

y 

Kate per 
Oent.^ 
mKOQllt 

w 

Benkof 

Wheat 

Qnartar 

-to 

England 

and 

Heat per lb. at the Metny 
politan Meat Market 
(by the Careaae). 

Potatoes 
(York Regents) 
per Ton. 
at Waterside 
Market, 
Southwark. 

Quarterly Average of the 
Number of Paupers re- 
lieved on the lost day of 
each week. 

Mean 

Tempe- 

rature. 



Walea. 

Beef. 

Mutton. 

In-door. 

Out-duur. 



£. 

9^1 

B 

«. d. 
55 4 

5d.-7K 

5JJ.-8R 

Boa.— 130*. 

149.599 

776.793 

0 

43*6 


9^1 

H 

56 8 

Mean 6id. 
sH-7id. 

Mean 7|d. 
6rf.— efd. 

Mean looa. 
T24« — 150a. 

134.413 

734,463 

53-8 


93| 

3‘5 

58 II 

Mean 6|d. 
5id.— 8d. 
Mean 6Sc{. 
5id.-8d. 

Mean 7fd 
6id.-9H 

Mean 1378. 
105*.— 133*. 

«6 i 377 

681,967 

6i'i 


94 

‘5*9 

57 3 

Mean 7fd. 
6d.— 8 Jd. 

Mean 119a. 
154a.— 187a. 

138,448 

150,394 

675,59* 

45*3 


9^1 

3-9 

55 10 

Mean 6|d. 
Bd. 

Mean 7id. 
6Jd.— 9d. 

Mean 171a. 

I79*— 235«* 

703,357 

39*4 

> 

9H' 

5*3 

56 5 

Mean 6|d. 
6d.— 8ifd. 

Mean 7|d. 

Mean 8|d. 
6id.— 9|d. 

Moan 207a. 
183a.— 242a. 

135.491 

666,136 

51-8 

► 

94 

3*8 

61 4 

Mean 7|d. 
5jA-8i</. 

Mean2i2a.6d. 
95a — i20a. 

«7,674 

633,412 

6o*3 


94 

6*3 

6i I 

Mean 7td. 
5d.— 8id. 

Mean 72d. 
5|d.— 8Jd. 

Mean io7a.6d. 
( 96a. 6d.— \ 
\ 117a. 6d. / 

137.409 

625,316 

44*3 

r 

9a 

3*6 

62 3 

Mean 6fd 
sK-Bjd. 

Mean 7^. 
5id,— 8Jd. 

Mean 107a. 

ii3a. — 137a. 
Mean 1 19a 6d. 
1358.-1658. 

146,083 

641,910 

41*4 

> 

91 

3*4 

61 I 

Mean 6||d. 
5d.— 8d. 

Mean 6|d. 
5d.— 8|d. 

133,846 

614,738 

52*8 

> 

94 

3-0 

55 5 

Mean 6}d. 
5jd.— 8d. 

Mean 6fd. 

5id.-7fd. 

Mean 150a. 
f 75».Bd-| 
\ 104a. 6d. / 

129,996 

591.95* 

6o*9 


93 

B 

44 4 

Mean 6|d. 
4jd.-8Jd. 

1 Moan 6}d. 

|Mean G^d. 

1 4id. — 8d. 

Mean 90a. 

1 73 «.~ 9 B»- 

138,899 

587.776 

43-3 


■■ 

1 

Moan 6}d. 

|Mean 84a. 6d. 


The annexed lotnrn shows the number of Beasts exhibited and the 
prioes realised for them at the Christmas markets since 1841 


Tour. 

Beasts. 




Year. 

Beasts. 




- 


a. 

d. a. 

d. 



a. 

d. a. 

d. 

X84Z 

4,500 

3 

8-5 

0 

1858 

6,424 

3 

4—5 

0 

1843 

4,541 

3 

4 — 4 

8 

1859 

7,560 

3 

6 — 5 

4 

1843 

4,510 

4 

8 — 4 

4 

i860 

7,860 

3 

4—5 

6 

*844 

5,713 

4 

0 — 4 

6 

1861 

8,840 

3 

4 — 5 

0 

1*45 ' 

5.3,6 

3 

6 — 4 

8 

1863 

8,430 

3 

4—5 

0 

I 84 (b 

4,570 

4 

0 — 5 

8 

1863 

10,373 

3 

6-5 

2 

,*47 

4,383 

3 

4 — 4 

8 

1864 

7,130 

3 

8-> 

8 

,l* 4 « 

5.94, 

3 

4—4 

8 

1865 

7,530 

3 

4 — 5 

4 

1*49 

S, 7«5 

3 

4—4 

0 

1866 

7,340 

3 

8-5 

6 

1850 

6.34, 

3 

0—3 

10 

1867 

8,110 

3 

4—5 

0 

1851 

6,103 

2 

8-4 

3 

1868 

5,330 

3 

4 — 5 

8 

1852 

6,271 

2 

8-4 

0 

1869 

6,728 

3 

6 — 6 

2 

.*53 

7»<>37 

3 

3 — 4 

10 

1870 

6,4,5 

3 

6 — 6 

3 

1854 

6,181 

3 

6 — 5 

4 

1871 

6,320 

3 

10 — 6 

3 

,*55 

7,050 

3 

8-4 

3 

1 1B73 

7,560 

4 

6 — 6 

0 

1856 

•6,748 

3 

4—5 

0 

1*73 

6,170 

4 

4-6 

6 

,* 5 i 


3 

4 — 4 

8 

,*74 

6,570 

4 

4-6 

8 










( XV ) 


Amios PluoBB of Bbitish Wbsat» Bablet, and Oats, pear Ihpebial 
Quabteb, in each of the Sixteen Teabb 1859-74, 


Ymt. 

Wheat 

Barley. 

Oali. 

Tear. 

Wheat 

Barley. 

Oats. 


a. d. 

f. d. 

a. 

d. 


A d. 

a. d. 

A d. 

XB59 

43 9 

33 6 


3 

1867 

64 6 

40 0 

26 I 

i860 

53 3 

36 7 

24 

5 

1868 

6} 9 

43 0 

28 I 

1861 

55 4 

36 1 

33 

9 

1869 

48 3 

39 5 

26 0 

1863 

55 5 

35 I 

33 

7 

1870 

46 10 

34 7 

22 10 

1863 

44 9 

33 II 

31 

3 

1871 

56 10 

36 3 

35 3 

1864 

40 3 

39 IZ 

20 

I 

1872 

57 0 

37 4 

33 3 

1865 

4Z 10 

29 9 

31 

10 

1873 

58 8 

40 5 

35 5 

1866 

49 II 

37 5 

34 

7 

1874 

55 9 

44 II 

28 10 


Gebtain Abtioleb of Fobeiqn and Golonul Pboduction Impoevei) in the Teabi 
1871-74; and their Quantitieb. 



187 L 

1872 . 

1878 . 

1871 

AmMALS, Living : 

Oxen, Bulls, andGows, number 

Galves , , 

Sheep ,9 

Lambs , , 

Swmo and Hogs.. .. ,, 

Bones (burnt or not, or as animall 

oharooal) tons / 

Gotton, Baw cwts. 

;; ;; :: :: 

IT:: ;; :: ;; 

Hides untaimed* Dry .. ,, 

_ n »i Wet .. ,, 

Petroleum tuns 

Oilseed Oakes tons 

Potatoes owts. 

Batter , , 

Oheese ,, 

Bggs .. .. per great hundred 

"“4 „ owts. 

BaeonudHuiu .. ,, 

Salt Beef , 

Salt Pork 

gover Seeds , , 

^Meed andliinBeed • qrs. 

Sheep Laml»* Wool .. lbs. 

xo 8 , 47 i 
40 . *39 
} 9*7,076 

85,62a 

*00,857 

15,876,248 
2,587,066 
178,808 
*,295,812 
218,664 
599 , 9 M 
678,431 
35,808 
162,804 
847,835 
*.334,783 

1,216,400 

3,337,175 

477, *47 
*,093,838 
179.*79 
266,967 
340,506 
1,510,147 
665,451 
3*9,385,049 

*39,468 

33,515 

809,822 

16,101 

111,691 

11.578,906 

2,022,507 

1*8,704 

*,*05,983 

*35.965 

815,541 

626,064 

25,300 

*34,300 

5,987.419 

1,158,081 

*,057,885 

4.419,990 

578,676 

2,001,855 

* 93 . 1*5 

111,381 

290,849 

1 , 5 * 4,947 

146.549 

502,500,925 

*57,549 

43,338 

851,035 

80,976 

69,945 

*3,693,471 

1 , 194,473 

184,911 

1,251,050 

123,118 

6*5,548 

7*2,040 

65,630 

*58,119 

7,473,130 

*,177.719 

*.355,167 

5,500,177 

627,044 

1,973,314 
118,565 
266,084 1 

178.419 

1 , 443,018 

175,813 

515,061,244 

% 

75 «, 

**S, 

81. 

14,061, 

1 , 373 , 

111, 

*, 141 , 

146, 

S 54 , 

85, 

* 57 , 

3.990, 

*,610, 

1,488, 

5,671. 

374 , 

1 , 541 , 

13*, 

1 187, 

156. 

j | 683 |f 

338,800,4 
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mte eaA Description of Obop, FALLOfw, and 
Gbbat Bbitaxv and 


Obbat BaiTAiir. 


Dwoiirnov of Gaon ud Lm Stoce. 


OonN'Caoia: — 

Wheat .. 

Bwle]rorBere .. .. 

Oats 

Bye 

Beans 

Beat 

T<^iaUt)€k»N Obops .. •• 

GikBor Obops 

Botatoes •• .. 

Turnips and Swedes 

Mangold 

Oanota 

Cabbage, Eohl*rabi, and Bape, 

Vetohes, Lucerne, and any other cropl 
(esoept clover or grass) / 

Total Gbebn Cbops .. .. 

Otbxb Obops, Grass, &c. 

Bias 

Hops 

Bare fSsUow or unoropped aiable land 

Clover and artificial and other grassesl 
ui^er rotation / 

Bermanent pasture, meadow, or grassj 
not broken up in rotation (exclusive! 
of heath or mountain land) . . . . ) 

Livb®k)ok:— 

Cattle 


Pigss 

Total number of horses used for 
agriculture, unbroken horses, 
and mares kept solely for 
breeding ^ 

Acreage of orohard, or of arable or giase*) 
used also fbr fruit-trees .. / 

Acreage of woods, coppices, and plan-l 

tati^ ». / 


1870. 

1878. 

1874. 

Acres 

J.59B.957 

i,3i6,}}2 

»i70S.8J7 

66,875 

524,005 

361.545 

Aores. 

3.490.380 

*.335.913 

2,676,227 

51.634 

586,561 

318,213 

Acres. 

3,630,300 

2,287,987 

*,596,384 

47.1*8 

559,044 

3*0,547 

9.573.551 

9 . 458.938 

9.431.490 

564,088 

3 , 083,507 

329.190 

16,499 

177,800 

514.683 

3,131,908 

335.703 

15.503 

174.783 

5*0.430 

*.*33,336 

3*1,614 

*3,9*7 

*69,185 

445.^99 

433.939 

4*1,678 

3,616,58} 

3.576,486 

3,581,270 

15.357 

61.927 

647,898 

14,683 

63,378 

706,498 

9.394 
65,805 
660, 206 

4.513.451 

4,366,818 

4,340,741 

**.575.606 

13,915.939 

*3. *78,012 

No. 

5,624,994 

« 7 . 9 ^i .507 

3 . 771.749 1 

No 

5.964.549 

* 9 . 4 * 7.635 

*,500,259 

No. 

6, *15 . 49 * 

30,3*3.94* 

2,422,832 
< • 

1,358,020 

I. *76 , 444 

1 , 3 * 6,739 

' 269,808 

148,221 

*50,5*6 

2,187.078 

2,187,078 

2,187,078 
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Gbass, and Nuicbib of Oattli, Sebip, and Pxgb, in 
Ibkakd. in 1872-73-74. 



Ibblavd. 


nR» KIIODOV, 
falrimiillg Am ImimmAm 

1872 . 

1878 . 

187 C 

im. 

mso 

1874 . 

Acrei. 

Acm. 

Aeras. 

Acna. 

Aerei. 

Acni. 

328,189 

168,435 

188,711 

3.839.53* 

3.670,159 

3.830,767 

320,057 

231.033 

212,230 

*.543.581 

1,574.519 

2,507,130 

1,621,813 

1,510,089 

1,480,186 

4.340.748 

4.198,495 

4,088,825 

8.832 

8,405 

8,979 

75.849 

6 o,I 2 X 

56.174 

10,029 

11,129 

9,646 

534.341 

59 *. * 2 * 


1.753 

1.743 

1.756 

364.194 

311.007 

nmoi 

2,090,675 

1,930,824 

1,901,508 

11,698,245 

11,411.531 

11.384,834 

991,802 

905,281 

892,421 

1,563.691 

*.425,7*0 

1,410.815 

346,464 

347.904 

333.487 

*.439.336 

2.479.847 

*.476,757 

34,736 

38,096 

38,161 

364.699 

364.55* 

361,499 

3.782 

3.698 

3»359 

10.977 

*9,891 

17,865 

50.207 

37.355 

41.105 

228.118 

2x2,326 

210,578 

46.925 

41.085 

44.829 

495.173 

468.778 

470,159 

1.473.916 

1,372,420 

1.353,362 

5 . III . 994 

4.971,111 

4.957,683 

123,003 

1 

“9.431 

106,886 

*37.360 

144.115 

1x6,280 

.. 

-• 

.. 

61,931 

63.178 

65,806 

18,512 

13.474 

12.187 

667,199 

710.990 

673,376 

1.799.930 

1.837.483 

1 

I. 906, 083 

6,354.3*9 

6,240,900 

6,284.925 

10,241,513 

10,410,695 

10,471.161 

22.838,178 

13,383.990 

23.680,416 

No. 

N. 

No. 

Ho. 

NOi 

No 

4.057.153 i 

4,151.561 

4.118.113 

9.7*8.505 

10,153.670 

10,181,056 

4.263,1x7 j 

4.486,455 

4,437.613 

51,146.64a 

33,982,404 

34 , 857,597 

1.385.326 

1,044,218 

*,096,494 

4,178.000 

3,563.532 

3 . 53,.354 

540,745 

531.708 

5 * 5.770 

*,808.159 

i,V‘>,l3i 

1,847,(48 


3 * 5, >71 

3 * 5, *73 

1 

a, 5 i 2 ,a 5 > 

'1^ ' 
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The fol^wing remarks relating to Iritth and Foreign Batter and 
to Cheese are extracted from ‘ The Grocer * : — 

Irish Butter. — The transactions in January were small, and 
butter was offered for resale below the prices current in the Iiish 
markets ; the board prices in the Cork market at the end of this 
month were 154s. for firsts and seconds, whilst in the London 
markets the nearly nominal quotations varied according to fresh- 
ness from 142s. to 156s. for firsts. The transactions in February 
were very limited; the range in prices was great, owing to a 
portion of the stock conbisting of stale parcels offered for resale. 
There was scarcely enough doing in sales of Irish butter in March 
to establish market values. In the first week of April the stock of 
Irish butter at the public whaives amounted only to 75 firkins; 
transactions were very few this month, and chiefiy of low quality. 
The month of April commenced with a stock of only 28 firkins of 
Irish lying at the public wharves, and very little over 1000 pack- 
ages of foreign; but, with incioas( d supplies of the latter coming 
forward, prices gave way rapidly; the transactions were small. 
In June the effects of the shortness of the grass-crop began to tell 
upon the market, and led to a little more disposition on the part of 
the trade to buy. In July the transactions — with the exception of 
a few small sales of Corks— were very limited. The great heat 
of the weather, and the high prices asked, seemed coinbined to 
cause the tiade to be afraid to hold quantity. In the early part of 
August there was a little more doing in sales of Iribh butter, but 
towards the close of the month, the trade, though lightly stocked, 
seemed afraid to follow the advanced rates asked. 

The early part of the month of September was cooler and 
showery, greatly improving the appeaianco of the pasture-lands ; 
the last two weeks fine and much warmer, but the transactions for 
Irish butter wore so few that quotations were governed more by 
the prices paying in Ireland than by the a^^mt of business doing 
in the London market. I'ho trade was out of stock, but refused 
to buy at the rates asked : the northern markets, however, took 
it freely. In October the trade still thought the asking rates too 
high, and have operated so sparingly that quotations continued 
nearly nominal, shippehi in the mean time found willing buyers in 
the* northern towns. The transactions in November were very 
limited, so much so, that quotations were nearly nominalT In De- 
cember the transactions were also very limited, and confined chiefiy 
to the sales of third and fourth Corks. 

Foreigh Butter. — ^In Januaiy supplies wpre considerably above 
average cues; but with comparative light stocks lying in the 
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London markets, and an active demand for it from otfb nortkern 
markets, all was cleared off fast as to hand ; quotations for best 
Normandys ranging from 144.y. to 156s. There was a steady 
demand for » American. In February the arrivals were large, a 
great portion of them were of seoond-rate and inferior qualities. 
Supplies of foreign butter in March were considerably above ave- 
rage ones. In April supplies continued to arrive in ezoess of those 
usual at this period of the year, but the demand was such as to 
clear all off fast as to hand. In May, best Normandys began at 
130s. to 140a.; at the end of the month, 112a. to 120a., the lowest 
price throughout the season : the want of rain and the fear of short 
crops then began to be felt. In France the want of tain was felt 
in June, and advancing prices was the result. In the early part 
of July the supplies were hca,yy, but became lighter towards the 
end ; the heat of the weather rendered it difficult to bring it here 
in good condition, both importers and the trade were afraid to hold 
quantity. Supplies of foreign butter in August were large, and a con- 
siderable portion of these were second-rate and inferior. The supplies 
of foreign butter in September were not quite so heavy, and tiiere 
was a large proportion of seoond-iato and inferior amongst them ; 
these descriptions were pressed at irregular rates, but finest held 
steadily. In October the supplies for this period of the year con- 
tinued large ; ,a great iportion, however, was of very middling 
quality. For November supplies were large — ^say, including the 
out-ports, over 150,000 packages — a considei^able portion consisted 
of doubtful qualities, the sale of which was anxiously pressed at 
seemingly low prices. In December the supplies were unnaturally 
large for the season, and a great deal of foreign butter of doubtful 
character was reoeived, causing a wide range in prices. 

Cheese. — In January holders of fine English were very firm, 
and, as usual there was a wide range in prices. In February there 
was also a firm market for all fine qualities, many of the buyers 
for country towns paying higher prices for fine English than those 
quoted in the London market. There was a steady demand for 
best qualities of American* In March tho market was firm, closing 
at the highest quotations, and really fine English was scarce. In 
April the market was firm : there was a difficulty in obtsifiing a 
quantit^^of really fine English, and good useful parcels were in 
better demand. In May the best English held steadily, scarcely 
any variation in price ; the demand for American, although not what 
is termed active, was sufficient to clear off nearly all the old. By 
June the shortness of the grass led the makers of English to expe^ 
a smaller make thnn usual, a firm maiket for fine was thus 'caused* 

• B 2 
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In July Um Bcaroiiy of food for oowb caused finuneBs to be sbown 
by the makers of fine English. In August new English began to 
be quoted ; in fact, Tery little good old was kept, the scarcity of 
food for cows throughout the summer, and consequently a lessened 
make gave firmness to the makers of best qualities. Country 
buyers were keen competitors with the London dealers ; the heat 
of the weather, at the close of this month, causing it to be safer to 
moTe American cheese in its packages than English without them, 
assisted sales of the former. In September the makers of English 
cheese, believing last summer’s production to have been lessened 
by the scarcity of food, held finest qualtities very firmly, asking 
such prices as left little prospect of profit by the resale of them. 
In October holders of finest qualities were firm, both English and 
American. In No^ ember, holders of best English were very firm ; 
the makeis of finest qualities showed no disposition to press sales 
at present rates; supplies of American were lather below tbo 
average. In December there was scarcely any vaiiation in prices, 
and holders of fine qualities were firm ; at the close of the month 
there was a little moie doing in sales of American. 

OoRK Butter Market. — The hope is generally entertained at the 
opening of eaob seasc n that the high range of prices of the preceding 
one was exceptional, and that more moderate figures will prevail 
dtiring tbe future ; therefore, chough the market opened in April 
at the extreme price of IfiOs. for first and second qualities, a rapid 
fall was soon expected, and did take place, for by the end of May 
the prices of firsts, ^cconds, and thirds stood at 118s., 114s., and 
lOfis, respectively , which were very nearly the same as those of the 
corresponding date in 1 873, However, the continued dry weather 
of last summer soon made it evident that lower pi ices could not 
be expected, and as week 'after week passed without a return of 
the rain, which it is generally quite safe to predict in Ireland, it 
became evident that the make of butter must <i^r in quantity ; the 
result was that prices showed a gradual hut constant advance since 
June last until the present time, and the season seems likely to 
dose with higher rates than have ever yet been known. The total 
receipts of butter to the Cork market, for 1874, amount to 350,000 
firkins^ of a value of about 1,600,0001. Compared with 1873 the 
receiptB show a falling off of about 12,000 firkins, but the money 
value of 1874 exceeds that for 1873. 12,000 firkins seem a smaller 

deficiency than the great drought of last summer would cause; but 
it must be remembered that 1873 was itself a year of short pro* 
duction, being* 85,000 firkins less than that of 1872. 

* An AaiuiiCAK Cheese Daibt. — The Old Fairfield Cheese Factoiy^ 
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of Herkimer County, New Tork, is one of the most no^ in the 
States. It was erected in 1864, and has from the first enjoyed tho 
reputation of turning out what is known in the trade as ‘ gilt-edged 
fanoy cheese.’ It was in the southern part of the town of Fairfield 
that ohcese-dairying took its rise as a speciality something like 
seventy years ago. The factory is designed to take the milk of 
1000 cows. The large manufacturing-room is provided with five 
double vais, capable of holding 600 gallons eacL The press-room 
js provided with a number of presses, where thirty or more cheeses 
can be pressed at a time. Above the press-ioom and wood -shed is 
a large room with proper fixtures, where the spring and fall cheese 
^can be kept and cured. The factory is fed with water from the 
celebrated Maltanner Spring, which rises near by, and forms a largo 
btteam capable of driving machinery. This stream passes within a 
few feet of the end of the manufacturing-roon^. A large ice-house 
is connected with the establishment. The factory was erected by 
a stock company at a cost of about 6000 dols. The Old Fairfield 
Factory has had abundant reasons for success— viz., high, rich, roll- 
ing lands, affording sweet and nutritious feed, the pastuies generally 
having been long in grass ; plenty of cool, sweet water distributed 
over the farms; care in the handling of milk at the farm; and, 
finally, high skill in manufacturing at the factoiy. Mr. Faiichild^ 
the present manager and manufacturer, says the average number of 
cows from which milk was delivered in the past season was 900, 
and the largest delivery of milk in any one day was 20,135 lbs* 
During the best of the season 33 cheeses per day have been made, 
weighing 88 lbs. each, and pressed in 15^-inoh hoops.” 

The milk is set at a temperature of 82^, and the curd is fit to 
cut in about 50 minutes. It is out lengthwise and crosswise with 
the perpendicular knives, and once through with the horizontal 
knives; then heat is gradually applied until a temperature of 100^ 
is reached, the curds, meanwhile, being carefully stirred to keep 
from packing. The time for scalding the curds occupies from 
one to three hours, according to the temperature of the weather 
and the condition of the milk. If the curds are likely to lose 
heat while scalding, the vats are covered, as it is not desired that 
the heat should get below 94®. After the acid is properly de- 
veloped the whey is drawn and the curds reduced to a temperaAure 
of abourt4®, salted, and put to press. The rate of salting is 3 lbs., 
of salt for 1000 lbs. of milk. In cutting the curds the particles are 
left in cubes about three-eighths of an inch in size*” 



STATISTICS OF DAIRY PBODDCB. 

{'DiefolXowing QuotcUumst are extracted from *The Grocer.’) 

Paioas Oubbewt on 1st Satubday m January of each Tear, from the latest actual Market Sales. 
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Cheese : ^ 

English Cheddar; fiiiC; 
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Kanter 
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8 r 4 TEVENT of the Quantity and Value of Butter imported from the 
United States, Belgium, France and Holland; and of Cheese 
imported from the United States and Holland, 1864-73. 


Yein. 

UNITED STATES 

Bdttrk I Chbicbb 


QnantltlM. 

Goraputed 

Heal vMue 

Quantities. 

Computed 

Beal value. 


CwU 

£ 

Cuts. 

£. 

1864 .. 

143,671 

780,024 

466,988 

1,113,890 

186$ .. 

83.216 

457.703 

442,913 

2,296,204 

1866 .. 

16,059 

77.754 

415.7*6 

*,386,447 

1867 .. 

39,035 

113,290 

516.740 

2,470,017 

1868 .. 

7.II7 

37.*79 

489,117 

*.439.380 

1869 . . 

17,203 

84,603 

487,870 

1,611,515 

2870 

i6,91J 

80,928 

555.385 

1,861,263 

1871 

*5.775 

394^359 

73 *.3*6 

2,014,805 

1872 

45.765 

199.679 

598,198 

1,70^.435 

1873 . 

43,406 

199.659 

790,158 

1,553. *81 


BEliQlUM 

FKANCE 

Yean. 






Bunss 

Bdttbb 


Cwtn 

£ 

CwtR 

i 

1864 •• 

81.575 

470,167 

163,020 

858.793 

1865 

70.619 

453.179 

353.115 

*,867,085 

1866 . 

76.667 

426,712 

451. *96 

*,*76,493 

1867 . 

80.754 

470,464 

450,695 

2,265,147 

1868 .. 

70.456 

405.987 

393,578 

2,156,824 

1869 . 

85,789 

48 1 , 609 

407,432 

*,*3*. 450 

1870 .. 

84,408 

516,645 

289,692 

*,671,899 

1971 .. 

94.539 

523.460 

304.683 

2,636,006 

1872 .. 

74.191 

409.555 

1 355.089 

*.9*8,795 

1873 • 

76,610 

439. 50^ 

446,550 

2,409,861 



HOLLAND 


Yetn. 1 







Chbbsk 


Cwtn 

£. 

Cwta 

£ 

2864 .. 

336. x»4 

1,774,462 

336,831 

881,971 

2865 .. 

345,016 

1,886,486 

386,962 

1,100,037 

1814 .. 

383. «5 

1.979,070 

4*6,559 

*.3*7, *3* 

^67 

316,117 

*.733.459 

53*, 618 

96*, 145 

X868 .. 

343.3” 

1*99^,414 

3*9.585 

^959, 547 

2869 .. 

4*5. *76 

2,255,420 

4*6, 9*3 

2,262,101 

1876 . 

406.795 

*.388.459 

422.553 

1,104,830 

1871 .. 

390,616 

1,986,708 

548,148 

954.158 

1873 .. 

269,091 

*.358.579 

329.535 

942,537 

1873 .. 

279,004 

*.453,875 

336.654 

1.013,233 


JOURNAL 


OP THE 

EOTAl AGRICULTURAL SOCIETY 
OF ENGLAND. 


I. — On the Valuation of Umxhausted Manures. By J. B. Lawes, 
F.R.S., F.C.S. 

On April 4, 1870, I read a Paper before the London Farmers’ 
Club, on the Exhaustion of the Soil, in relation to Landlord’s 
Covenants, and the Valuation of Unexhausted Improvements.” 
The object of the first part of that Paper was to point out and 
illustrate the difference between those properties of the soil 
which are known under the term of condition^^ and those which 
are included under the term natural^ or standard fertility. 

I defined condition of land to be due to the accumulation 
within the soil of manurial matters which may be withdrawn, 
or reduced, by cropping, within a comparatively short period of 
time. Condition was stated to be a quality dependent on the 
expenditure of the tenant ; and, subject to the terms of his 
holding, may be considered to be his property. 

The natural or standard fertility of a soil, on the other hand, 
was the property of the landlord ; upon it depended, in a great 
measure, the amount of rent he was able to obtain for his land ; 
and although this natural fertility was not absolutely inex* 
haustible, it was very little liable to injury from any system of 
agriculture which, so far as present appearances enable us 'to 
judge, had any prospect of prevailing in this country. 

The second part of the Paper related to the question of the 
valuation of unexhausted manures ; and, taking into considera- 
tion the g^eat difficulty in laying down rules which woulA be 
generalljl applicable for the estimation of the productive capa- 
^^lity, and consequently of the money-value, of the residue of 
the manures which have already yielded a crop, I sug^sted 
whether it would not be possible to confine the valuation to 
what Was above ground, and had a recognised money-value^ 
**-iid, in so doing, to do full justice to the outgoing tenant. 

VOL. XI.-B. l: B 
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About tbe time that that Paper was road, Parliament was 
discussing Mr. Gladstone’s Iri^h Land Act. which afterwards 
became the law of the land. Under that Act an outgoing 
tenant is entitled to claim compensation for “ tillages, manures, 
or other like farming works, the benefit of which is unexhausted 
at the time of the* tenant quitting his holding.” The Act is very 
explicit in all that relates to the legal machinery by which claims 
may be tried or established ; but it gives no information as to what 
constitutes unexliausted value, or how that value is to be estimated. 

It could hardly be doubted that on a subject so complicated, 
and in regard to which the best authorities might differ in 
opinion very widely, much litigation would take place. Extra- 
vagant c laims have been put forward ; and, if current report 
may be trusted, thc're is considerable dissatisfaction with the 
working of the Act among the Irish tenantry. 

In 1873, an English gentleman, who had been the assignee of 
a lease granted to a ]>r(‘vious tenant by the late Duke of Leinster, 
made, at the expiration of his term, very large claims upon the 
landlord for uncxhaustc^d tillages and manures. The case was 
tried before the Chairman of Quarter Sessions ; and the judg- 
ment being adverse to the tenant, he appealed, and the cause 
was then heard by the Lord Chief Justice of Ireland. On that 
occasion I was present as a witness for the defendant; and 
I had ample opportunity of observing how great were the diffi- 
culties with which both the Judge and the opposing counsel had 
to contend. On my return to England, I wrote a pamphlet on 
* Unexhausted Tillages and Manures, with reference to the Landlord 
and Tenant (Ireland) Act.’ Part of the Paper had reference to 
the trial, and had, therefore, only a local and temporary interest. 
The remainder was devoted to an attempt to place a value on 
the unexhausted residue, under various circumstances, of the 
most important of the manures wliich arc likely to become the 
subjects of claim for compensation. 

In reference to this subject, the Committed on “ Unexhausted 
Improvements ” appointed by the Council of the Central and 
Associated Chambers of Agriculture, have done good service in 
collecting particulars of the allowances to the outgoing tenant 
for purchased cattle-food and manures, and other improvements, 
according to the established custom in different counties and 
distficts. 

Farther, it is now a much-debated question, whether there 
should not be legislation in regard to England and Scotland, as 
already there is for Ireland, to secure to the outgoing tenant 
compensation for his unexhausted improvements ; and, among 
others, especially for the unexhausted residue of purchased 
feeding-stuffs and manures. 
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It seems desirable, therefore, at the present time, fb pass in 
review the state of existing knowledge on the subject of the 
value of such unexhausted improvements, and to compare the 
results arrived at by different methods, or on different bases of 
valuation. Accordingly, I propose to consider the basis, and the 
results, of the estimates of the value of the unexhausted residue 
of purchased (or saleable) feeding-stuffs and manures — 

First : As set forth in my Paper on ‘ Unexhausted Tillages 
and Manures with reference to the Landlord and Tenant (Ire- 
land) Act.* 

Secondly; According to the established custom of various 
counties and districts, as recorded by the Committee on Un- 
e^austed Improvements appointed by the Council of the Central 
and Associated Cyliambers of Agriculture. 

Thirdly : Confining the valuation to what is above ground, 
and has a recognised and easily-ascertainable money-value. 

Section I. — Valuation of the Unexhausted Residue of purchased 
Feedirg-shtffs and Manures^ founded on the original Manure^ 
value of the Article^ and on the results of direct experiments^ 
and of common experience^ with different Manures. 

In the first place, 1 propose to direct attention to some of the 
data furnished by my experiments at Rothamsted, in regard to 
the amount, and to the condition, of the unexhausted residue left 
in the soil by different descriptions of manure ; and to attempt 
to construct a scale of valuation for different manures, founded 
partly on those data, and partly on the recognised experience of 
practical agriculture. 

Manures. 

Before considering the question of unexhausted manures, 
it will be well to say a few words on the action and value of 
manures generally, and especially on the difference in the action 
and value of different descriptions of manure. 

The term manure includes a great variety of substances, 
which, when applied to the soil, increase the growth of crops. 
Formerly, the only manure employed was that produced by 
animals consuming food, and using litter, which were e^cclu- 
sively the produce of the farm itself. Modem agriculture Aas 
greatly aftered this state of things. We have now a long list of 
manures, derived from sources external to the farm itself, which 
are in common use by farmers. 

The following is an enumeration of the most important of 
manures, the unexhausted residues from which are likely to 
become the subjects of claim for compensation ' 
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1. Maqiire produced from purchased (or saleable) feeding- 
stuffs. 

2. Farmyard^ or town-stable, manure. 

8. Rapecake (or other cake) used as manure. 

4. Bones. 

5. Nitrate ofitoda. 

6. Sulphate oi ammonia. 

7. Superphosphate of lime, made from mineral phosphates. 

8. Guano, in its natural state, or manufactured. 

9. Other manures oi more or less unknown composition. 

10. Liming, chalking, marling, <Scc. 

The difference in the price at which the different items of 
purchased manure in this list can be brought upon the farm is 
very wide indeed. ’ 

By way of illustration, it may be assumed that town-made 
dung will, in the majority of cases in which it is largely used, 
cost the farmer about 7i. 6^Z. per ton delivered on his farm. 
Nitrate of soda will, however, cost him, say 15s. per cwt., some- 
times more and sometimes less. Thus, he finds it worth his 
while to give about as much for 1 cwt. of nitrate of soda, 
as for 2 tons oi stable-dung; or, in other words, about 40 
times as much for an equal weight of the one manure as of the 
other. 

Sulphate of ammonia is dearer than nitrate of soda ; and 
although it is not purchased to any great extent by the 
farmer, it is much used in the manufacture of mixed artificial 
manures. 

Again, Peruvian guano contains, when of good quality, a 
considerable quantity of ammonia, as well as phosphates, and 
it costs about 13/. per ton ; whilst inferior guano, poor in am- 
monia but lich in phosphate of lime, and superphosjihate of 
lime containing no ammonia at all, sell for only from one-third 
to one-»half as much. ^ 

Nitrate of soda contains nitrogen as nitric acid ; sulphate of 
ammonia contains it as ammonia; and Peruvian guano also 
contains, or by decomposition yields, it as ammonia. In fact, 
the money-value as manure, of nitrate of soda, or of sulphate of 
ammonia, is exclusively, and that of Peruvian guano chiefly, 
due (p the nitrogen they contain. 

Thus it will be seen that the highest-priced manures ^are 
those which are rich in nitrogen. A few illustrations^ay here 
be given of the effects of nitrogenous manures upon the groivth 
of crops. 

* Of such manures, tlie Schedules of the Oommittee on Unexhausted Improve- 
hients include partioalarB relating toEainit, ashes, night-soil, fmd town manure, 
soot, sea-weed, fish, and other fertilisers unenumeratm.” 
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Barley has now been grown in one field at Rothamfted for 23 
years in succession. On one portion there has been applied^ 
every year, a mineral manure, consisting of salts of potass, soda, 
and magnesia, and superphosphate of lime; and the average 
produce over the 23 years has been 26;^ bushels of dressed com 
per statute acre. On other portions there were used, every year, 
the same mineral manures, with the addition of ammonia-salts 
or nitrate of soda, and the average produce then reached very 
nearly 49 bushels per acre per annum ; of nearly double that 
by the mineral manures used alone. Indeed, the produce ob- 
tained by using this mixture of mineral and nitrogenous manure 
was even rather higher than that yielded by the use, for 23 years in 
succession on the same land, of 14 tons of farmyard-manure per 
acre per annum. 

In an immediately adjoining field wheat has been grown, 
without manure, and by different descriptions of manure, for 31 
years in succession, and with very similar results. Mineral 
manures alone have given very little increase of produce ; nitro- 
genous manures alone, in the form of ammonia-salts or nitrate 
of soda, have given considerably more produce than mineral 
manure alone ; and the mixture of mineral and nitrogenous 
manures has yielded much more still, and more, of both corn 
and straw, than the annual application of farmyard-manure. 

Thus, then, not only arc those manures which are rich in 
nitrogen the highest priced, but direct experiments, extending 
over a long series of years, have shown that nitrogen has in 
reality a higher money-value for the purposes of manure than 
any of the other substances used. 

It will be seen further on, how much the settlement of all 
questions of compensation for unexhausted manures must depend 
upon the estimate formed of the amount, and of the condition, 
of the nitrogen of the manure remaining in the soil ; and how 
much this, in its turn, must depend on the description of the 
manure employed, the character of the soil to which it has 
been applied, the characters of the climate or of particular 
seasons, and the hinds of crop which have been grown since the 
application. 


Unexhausted Manuhes. 

Whe# a manure is applied to the soil, what happens? This 
point may be illustrated very usefully for our present purpose 
by reference to direct results obtained at Rothamsted. 

To certain plots given quantities of salts of potass, soda, and 
inagnesia, superphosphate of lime, and salts of amm<mia ^®r 
nitrate of soda), have been applied every year ; and for between 
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twenty and thirty years full crops of wheat and of barley have 
been obtained under this treatment. 

Anadysis of the produce has shown that a large proportion of 
the nitrogen supplied in the manure has remained unrecovered 
in ^the increase -of the crop produced by its use. Still, any 
reduction in the quantity annually applied was followed by a 
diminution in the amount of the crop; or, if the application 
were entirely stopped, there was frequently little or no effect 
upon succeeding crops from any unexhausted residue. 

Analysis of the soil showed that a portion of the nitrogen of 
the manure which was not recovered in the increase of crop was 
accumulated within the soil. But there yet remained a large 
amount of the supplied nitrogen to be otherwise accounted lor 
than either in the crop or in the soil. 

It was next determined that the drainage-water from the 
various plots of the experimental wheat-field, which was already 
pipe-drained, should be examined. Numerous samples of the 
drainage-water fiom the differently-manured plots, collected at 
different periods ol the year, have, by their own desire, been 
supplied lor analysis, independently, to Professor Voelcker and 
to Professor Frankland. Their analyses proved that the drain- 
age-waters frequently contained a large amount of nitrogen in 
the form of nitrates ; that the quantity of nitrates was the greater 
the greater the amount of ammonia-salts applied as manure; 
and that (after autumn-sowing) the quantity was very much 
greater in the winter, than subsequently in the spring and 
summer. 

Jn one case, after a heavy dressing of ammonia-salts. Dr. 
Frankland found a quantity of nitrates in the drainage-water, 
which would correspond to a loss of nearly 18 lbs. of nitrogen 
per statute acre, provided an inch of rain had passed as drainage 
of that strength. On another occasion, after a heavy dressing 
of nitrate of soda. Dr. Voelcker found a qutSitity of nitrates in 
the drainage-water, which, reckoned in the same way, would be 
equivalent to a loss of about 13 lbs. of nitrogen per acre. 

Lastly, on this point, calculation led to the conclusion, that 
most probably the whole of the nitrogen which had been suj»- 
plied as manure in the ammonia-salts or nitrate of soda, and 
which was not either recovered in the increase of crop, or 
retained by the soil in a very slowly available condition, was 
drained away and lost. 

When the manure employed contains or yields ammonia, what 
happens is, that the ammonia becomes more or less rapidly oxi- 
date in the soil, and so converted into nitric acid, which is 
washed away in the drainage-water, chiefly in combination with 
lime, or soda, or both, if not in the mean time taken up by a 
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Rowing plant. When, however, nitrate of soda is Applied, its 
great solubility, and the much less power of the soil for the 
absorption of it, or of its products of decomposition, than for 
that of ammonia, render it more liable still to loss by drainage 
if heavy rain should follow soon after sowing. 

Although the nitrogen of manures is thus found to be very 
liable to loss by drainage, direct experiments show that the two 
Important mineral constituents — phosphoric acid and potass — arc 
much less liable to such loss. 

Thus, Dr. Voelcker’s analyses of the drainage-waters showed 
them to contain very little of either phosphoric arid or potass ; 
and analyses of the soils themselves, made by Hermann von 
Liebig, son of the late Baron Liebig, showed that they con- 
tained considerably more of both phosphoric acid and potass — 
especially in the ujiper layers — ^the greater had been the supplies 
of them by manure. Experiments in the field further showed 
that these substances, though remaining dormant and ineffective 
in the soil in the absence of a sufficient supply of nitrogen, 
b(‘come effective even for twenty years or more, after their 
application, if nitrogen in. an available form be also provided 
within the soil. 

Of the three constituents of manures — nitrogen^ phosphoric 
acid^ and potass — which, in the sense that by the production and 
sale of corn and meat they are the most likely to become rela- 
tively deficient, are the most important constituents of manures 
generally, it is then proved, that the nitrogen is, at any rate 
when applied to ammonia-salts or nitrate of soda, very liable to 
loss by drainage, whilst the phosphoric acid and potass are, in a 
much greater degree, retained by the soil. 

When farmyard-manure is employed, or other manures con- 
taining a large quantity of nitrogenous organic matter are 
used, the result is not quite so simple. For example, in farm- 
yard-manure a portion of the nitrogen exists as ready-formed 
ammonia, but a large proportion becomes only very gradually 
converted into ammonia as the nitrogenous organic matter 
decomposes in the soil. Indeed, owing to the slow decom- 
position of dung, and the tardiness with which a large pro- 
I>ortion of its nitrogen becomes available for the use of the 
growing crop, three or four times more nitrogen in the fcrm of 
dung, than in active artificial manures, must be applied to 
product the same effect upon the immediately succeeding crop. 

How slow is the perfect decomposition of dung in the soil, 
and how slowly a large proportion of its nitrogen becomes 
available for the use of growing crops, is strikingly illustrated 
in the following facts : - 

In the experiments at Rothamsted on permanent grass-land, one 
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plot receired 14 tons of farmyard-manure per acre per annum, 
for 8 years, 1856-63, and gave an average produce of 43 cwts. 
of hay, against 23| cwts, on the unmanured plot over the same 
period. I)uring the subsequent 11 years, 1864-74, there has 
been no further application of dung or of any other manure on 
the previously dunged plot, and the average produce over the 
11 years has been 33^ cwts. of hay, against 19J over the same 
period on the plot unmanured from the commencement. The 
total increase during the 8 years of^the application of the dung 
was 7 tons 12J cwts. of hay ; and the total imyrease during 
the next 11 years, due to the residue of the dung previously ap- 
plied, was 7 tons 13 J cwts. ; but it has fallen off very much 
during the later years, averaging considerably less than one-half 
as much over the last 5, as over the first G ol the 11 years. It is 
probable, that during the whole 19 years, not more than two- 
thirds as much nitrogen has been icmoved in the total produce 
of hay as was suppli(‘d in the manure, and the increase of nitro- 
gen over that contained in the permanently unmanured produce 
has probably been not one-iourth as much as was supplied. 

Again, for twenty years in succession 14 tons of dung were 
applied per acre on one plot in the experimental barley-field. 
Calculation showed that a much smaller proportion of the nitro- 
gen of the dung was taken up by the increase of crop, than of 
that supplied in ammonia-salts or nitrate ol soda ; and, judging 
from other experiments, it is concluded that the percentage of 
nitrogen in the surface-soil has been increased by the residue of 
the dung to nearly double that of any other plot in the field. 
Yet when, after twenty \ears, the application of dung was 
stopped on one-half of the plot, and continued on the other half, 
the average produce over the next three years was, without 
further application, 44 bushels of dressed corn, and 2684 lbs. 
of straw ; but where the application was continued, it was, over 
the same three years, 52^ bushels of dressecfCbm, and 3502 lbs. 
of straw; or there was an average per acre per annum of 8^ 
bushels more of dressed corn, and 818 lbs. more straw, where 
the dung was applied afresh, than where the application had 
been discontinued. It is true that the produce without further 
application was large, and no doubt largely due to the residue 
from J;he previous applications of dung ; but, notwithstanding 
the wery great accumulation within the soil of nitrogen, and, 
doubtless, of all other constituents also, the produce**did not 
reach the maximum which the characters of the seasons admitted 
of, but was considerably exceeded on the fresh application of 
dung. 

• Dung, however, possesses two very important properties — one 
mechanical and the other, chemical. By reason of its bulk, and 
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the quantity of organic matter it contains, it serves t to render 
the soil more open and porous, and so to enable it not only to 
mtain more water in a favourable condition, but also to absorb 
and retain more of the valuable constituents of the manure, and 
so to arrest the passage of them in solution into the drains. 
Further, by the gradual decomposition of the organic matter of 
the dung, the pores of the soil become filled with carbonic acid, 
which probably serves «to retard the oxidation of the ammonia 
into the moie soluble form ftf nitric add, in which it would be 
more liable to be washed out and lost by drainage. From these 
facts it will be readily understood how it is that dung is more 
lasting in its effects than the more active artificial manures. 

Still, in the experiments at Rothamsted in which dung has 
been applied year after year for many years in succession, tliere 
is a large amount of the nitrogen so supplied which is not yet 
accounted for either in the increase of crop or in the Wl. 
Whether there is an ultimate loss of a greater or a less pro- 
portion of that supplied than when ammonia-salts or nitrate ol 
soda is used ; whether the loss will be proportionally the same* 
when dung is used in more moderate quantity ; or whether the 
loss be wholly, or chiefly, by drainage, or in other ways, the 
evidence at present at command is not sufficient to determine 
with certainty. 

From the foregoing observations on the characteristics oi 
some of the most important descriptions of manure, it will be 
obvious how essential it is to take into careful consideration the 
peculiar properties, and probable duration of effect, of different 
manures, if we would hope to arrive at anything like a fair 
estimate of the money-value of the unexhausted residue they 
leave in the soil under various circumstances. 

Guided by such knowledge as I possess on the various essen- 
tial points of the question, I will now endeavour to estimate the 
value of the unexhausted residue of various manures; under the 
circumstances in which that value is most likely to become 
the subject of claim for compensation. In all cases, the valuation 
is expressed in the number of shillings estimated to be due to 
the outgoing tenant, for twenty shillings original manurc’^alve-f 
The valuations given must, however, be taken as only approxi- 
mately correct, as the amounts due might be affected* very 
materially — According to the cleanliness or foulness of the land, 
the lighihess or heaviness of the soil, the dryness or wetness 
of the locality or of particular seasons, and the difference be- 
tween the purchasing price of the food or manure and its actu 
and relative value. 
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1. MANtiiE FBOM Purchased (or Saleable) Feeding-stupfs. 

Claims for compensation for unexhausted manures will pro- 
bably arise more frequently under this head than under any 
other. It will‘d be necessary, therefore, to consider the question 
in some detail. , 

When the farmer uses purchased feeding-stuffs, or food the 
produce of the farm which he would otherwise be justified in 
selling, he looks lor his remuneration partly to the increased 
value of his animals, and partly to the value of the manure 
obtained from them. The increased value of the animals is of 
itself seldom, if ever, equal to the cost of the food consumed. 
Unless, therefore, the outgoing tenant can rely upon obtaining 
compensation for the value ol the manure produced from such 
foo<L he must either cease to purchase it, and feed his animals 
on the non-saleable produce of the farm alone for a year or two 
before he leaves it, or he must submit to a loss which sometimes 
will be very considerable. 

Before we can approaMi the question of the value of the 
unexhausted residue of manure produced by the consumption of 
purchased (or saleable) food-stuffs, it is necessary to come to 
some decision as to the original value of such manure. I;fi other 
words, we must ende.i\our to determine how much ol the lost 
of any particular food should be charged to the manure account. 

With regard to the value of different foods for feeding pur- 
poses, it may be stated in general terms, as the conclusion drawn 
from hundreds of feeding experiments with different descriptions 
of food made at Rothamsted, that, weight for' weight, there is 
very much less difference in the fecding^value than in the manure^ 
value of foods which are included in what may be called the 
same class. For instance, it will make comparatively little dif- 
ference, so far as the increase in live-we^j^t of the animal is 
concerned, whether a ton of cake, a ton of pulse, a ton of Indiah 
meal, or a ton of barley, be given to fattening oxen or sheep, 
and comparatively little whether a ton of clover-hay or a ton of 
meadow-hay be used. Within each of these classes of food, 
•^owever, there would be a much wider difference in the value 
«of the manure which the consumption of a ton of each of them 
would produce. 

Having regard to the results of the feeding-experiments above 
refetred to, and taking into consideration the knoui9k average 
composition of different descriptions of food, an estimate was 
made of what proportion of certain of the constituents in a ton of 
various foods would, on the average, be stored up in the animal 
itself, and what proportion would be obtained in the manure 
produced. The value, for manure, of those constituents was 
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then calculated, and the results are given in Table i., below, 
the substance of which I first published about fifteen years 
ago. Those estimates of manure^value vrere, at the time, con- 
si<lered by some to be somewhat too high. They have lately 
Iveen carefully reconsidered ; and taking into account the higher 
money-value of some of the constituents at the present time, it 
has been decided to make but little further alteration than to add 
a few articles to the list that were not originally included in it. 

Table I. — ^Estimated Yalve of the Manure obtained by the Oon- 
suMPTioN of different Articles of Food, each supposed to bo 
good quality of its kind. 




MonfT-v«lao 

No 

Dlatriftion 01 Food. 

of the Manure 
frum one 

1 


Ton ol each 1*0011. 



£ 8. d. 

1 I 

Cotton Bccd-cako, decoiticated 

6 10 0 

2 ' 

Rape-cake 

4 18 6 


1 Ijinseed-i'ako \ 

4 12 6 

4 

Cotton sced-cake, not decorticated 

3 18 0 

5 

Ijontils 

3 17 0 

6 

Beans 

3 14 0 

7 

Tares 

3 13 6 

8 

Linseed 

3 13 0 

9 I 

Peas 

3 2 6 

10 1 

Indian meal 

1 11 0 

11 

Locust-beans 

12 6 

12 

Malt-dust 

4 5 6 

13 

Bran 

2 18 0 

14 

Coarse pollard 

Fine pollard 

2 18 0 

15 

2 17 0 

16 

Oats 

1 15 0 

17 

Wheat 

1 13 0 

18 

Malt 

1 11 3 

19 

Barley 

1 10 0 

20 

Glover-hay 

2 S « 

21 

Meadow-hay 

1 10 G 

22 

Bean-straw 

10 0 

23 

Pea-straw 

1 0 18 9 

24 

Oat-straw 

1 U 18 C 

25 

Wheat-straw 

0 12 G 

26 

Barley-straw 

0 10 9 

27 

Potatoes 

0 7 .9 

26 

Parsnips 

Mangold wurtzel 

Swedish turnip 

Common turnips 


29 

30 

31 

0 6 3 

0 4 3 

0 4 0 

82 


0 4 0 


The prices given in the foregoing Table represent what U will 
be convenient to term the manure^alve of a ton of the dineren 
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descriptions of food ; that is to say, the value of the manure pro- 
vided it reached the soil without material loss, and was not 
subject to loss by drainage before the giowth of a crop. These 
prices might conveniently be taken, as a basis in the settlement 
of claims for compensation for the unexhausted residue of manure 
derived from the consumption of purchased or saleable feeding- 
stuffs, provided the system of \ aluation now under consideration 
were adopted. 

Anyone acquainted with the cost and the feeding-value of the 
different foods will see, by a glance at the T able, how little con- 
nection there is between cither the cost, or the feeding-value, of a 
ton of the different foods, and what may be termed their manure-- 
value. 

It is clear, therefore, that it would be quite fallacious to base 
a claim for compensation for the unexhausted manure from pur- 
chased food, either upon the number of tons of food consumed, 
regardless of the description of that food, or upon the amount of 
money expended in its purchase. For example, the cost of a ton 
df undecorticated cotton-cake, and of a ton of locust-beans, would 
be much about the same ; but the Table shows that the estimated 
value of the manure from the consumption of a ton of the cotton- 
cake would be \M, 18s. 6rf., whilst that from a ton of locust-beans 
would be only IL 2s. 6d. Hence, the same outlay — according 
as a ton of the one or of the other of these two descriptions of 
food were purchased — would result in a difference of 21. 16s. in 
the value of the manure thereby brought upon the farm. 

The manure-value alone should, therefore, be adopted as the 
basis of any calculations of the value of the unexhausted residue 
of manures derived from the consumption of purchased or saleable 
food-stuffs. 

Adopting the manure-^alue of the different foods, as given in 
the Table, I will now endeavour to estima;(|^to the best of mj 
ability, the value of the unexhausted residue of such manure, 
under various circumstances which arc likely to occur. 

When the ordinary manure of the farm is enriched by the con- 
sumption of purchased or saleable foods, the first crop grown 
after the application of such manure will be considerably in- 
ceased. The second and third crops will, according to circum- 
stances, be more or less benefited; but, practically speaking, 
there will be no unexhausted residue left at the end of the 
rotation. 

If purchased food be consumed with a root-crop by the outgoing 
tenant, and he take no crop grown by the manure so produced, 
he should be allowed compensation at the rate of 17s. for every 
•20s. of the original manure-value of the food if it have been con- 
sumed on the lafad, or 16s. if consumed in the yards. If he 
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take one corn-crop produced by sucb manure, sell the corn, but 
leave the straw on the farm, he should be allowed Is. for every 
^Os. of the original manure^value of the purchased or saleable 
food. If he have taken a second corn-crop, leaving the straw, he 
should be allowed 1«. ; or if, instead of a second corn-crop, grass 
or hay be grown and consum^ on the farm, 2s. ; but if the second 
crop after the roots be hay which he has sold, nothing should 
be awarded to him. 

If purchased or saleable food be consumed on grass-land, and 
the outgoing tenant have not afterwards removed a crop ot hay, 
he should be allowed 18.f. for 20«. original manure^alue of the 
food. If he have taken one crop of hay, and consumed it on the 
farm, he should be awarded 11s. ; but if the hay have been sold, 
only 2s. for 20s. of the manure^value of the food. After a second 
year’s hay-crop, if consumed, 2s. ; but if sold, nothing should be 
allowed. If the land be only pastured, and purchased food be 
consumed on it for one, two, or three years before leaving, the 
compensation might fairly be fixed at 18s. for 20s. original manure^ 
value after one year, at 12s. after two years, and at 4s. after three 
years. 


2. Fabmyard or Town-stable Manure. 

Farmyard-manure, made from the produce of the farm, should 
not be made the subject of any claim for compensation by the 
outgoing tenant, whether such manure have grown a crop, or 
remain in the yards, or on the land, unless he paid for it under 
the same conditions on entry. The cases of the enrichment of 
such manure by the use of purchased (or saleable) cattle-food 
would be taken into account under the provisions of the previous 
sub-section (1). 

When stable-manure is purchased and used in large quantities, 
and the application has extended over a long series of years, as, 
for instance, in the case of garden-ground, the unexhausted 
residue remaining in the soil is very great, and large crops may 
be taken from such land, without further manuring, for a number 
of years in succession. Such cases would require special con- 
sideration and adjudication, if not provided for by special agree- 
ment, as would generally be the case. 

When purchased stable-manure is only used in the moderate 
quantity usual in ordinary agriculture, and only once in the 
course of a rotation of four or five years, it may be assumed th^ 
towards the end of such period no unexhausted residue would 
remain which would be sufficient to juitify a claim for compen- 
sation to the outgoing tenant. 

II purchased stable-manure be applied for roots which are con- 
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sumed on the land, 17«. for every 20^. of the original value of 
the manure maybe allowed ; but if the roots be consumed in the 
yards, only 16s. If one corn-crop be afterwards taken, the com 
sold, but the straw left on the farm, 9s. may be allowed ; if a 
second crop have been taken, the corn sold, but the straw left, 
3s. should be allowed ; or if, instead of a second corn-crop, grass 
or hay be grown and consumed one year, 5s. ; but if the hay be 
sold, or the grass have been grazed a second year, only 2s. should 
be allowed. 

If such manure be applied directly for a corn-crop, the corn 
sold, and the straw left, 12s. for 20s. of the original value of the 
manure may be awarded. After a second corn-crop, 6s. ; or if, 
instead of a second corn-crop, grass or hay be giown and con- 
sumed one year, 8s. ; or if the first year’s hay be sold, or the 
produce grazed or consumed a second year, only 4s. should be 
allowed. 

If the manure be applied directly to grass-land, and the produce 
is entirely graze<l, 18s. may be allowed after one year, 14s. after 
two years, 8s. after three years, and 2s. after four years. If the 
manure be applied to grass-land, and hay be taken exclusively 
for consumption on the farm, the allowance should be 16s. after 
one year, 12s. after two years, and 6s. after three years ; or if 
the hay be sold, 10s. alter one year, 4s, after two years, but nothing 
after three years should be allowed. 

8. Rapb-oake (or other Cake) used as Manure. 

When rape-cake, or other cake, is used as manure, a consider- 
able portion of it decomposes pretty rapidly in the soil, and the 
more so the lighter and more porous the soil. It yields up ^a 
much larger proportion of its nitrogen, and other manorial con- 
stituents, in the first year of its applicatioi^lban does farmyard- 
manure ; and accordingly, in practice, a quantity not containing 
one-fourth the amount of nitrogen of an ordinary dressing of dung 
would be applied to produce the same effect on the first crop. 
An ordinary dressing of rape-cake, therefore, after the first crop, 
leaves a very much less unexhausted residue than an ordinary 
dressing of dung. A given quantity of nitrogen applied as rape- 
cake^ would, on the other hand, be less rapidly available and 
effectiTe than the same ^antity applied as nitrate of soda, sul- 

E hate of ammonia, or Peruvian guano ; but it woukl be less 
able to loss by drainage, and would, therefore, leave a larger 
proportion asunexhaus^ residue after the first crop, than either 
of the above-named more rapidly active manures. 

. If the outgoing tenant have applied cake as manure for a root- 
crop, and the roots have been consumed on the farm, he should 
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receive compensation at the rate of 16^. fbr 20^. cost of the 
manure if they were consumed on the land, and of 15s. if con- 
sumed in the yards. If a corn-crop have beqn grown after the 
roots, the corn sold, and the^straw left, he might receive Is. for 
20s. cost of the manure ; if a second corn-crop, Is. ; or if, instead 
of a second corn-crop, grass or hay be grown and consumed, 3s. ; 
but if hay be sold, nothing should be allowed. 

If the cake be applied directly for a corn-crop, the corn sold, 
and the straw left, 7s. for 20s. cost of the manure may be allowed, 
li a second corn-crop have been taken, Is. ; but if a third, nothing 
should be allowed. If, instead of a second corn-crop, grass or 
hay be grown and consumed, after one year, 3s., or after two 
}ears, Is. ; but if hay be sold, nothing should be awarded. 

4. Bones. 

Ordinary crushed or half-inch bones decompose less rapidly, 
and are, therefore, less rapidly active than finely-ground bones. 
In cither state bones are less rapidly active than rape-cake, 
and, like rape-cake, are much less so than nitrate of soda, 
ammonia-salts, or guano. The action of bones depends, more- 
over, \ery much upon the characters of the soil to which they 
are applied. In heavy soils their action is very slow, and there- 
fore the more lasting ; but in light soils it is more rapid, and 
less lasting. 

In the case of soils to which experience has shown that bones 
can be applied with effect and profit for the root-crop, if so 
applied, and no crop have been grown from the manure pro- 
duced by the consumption of the roots, the allowance might be 
17^. for 20s. original value, if the roots have been consumed on 
the land, or 16s. if consumed in the yards. If a corn-crop have 
been taken after the roots, the corn sold, and the straw leit, is . ; 
if a second corn-crop, 2s . ; if, instead of a second corn-crop, 
grass or hay be grown and consumied one year, is . ; or if hay 
l>e sold, or grass or hay consumed a second year, only B*. 
should be allowed. 

If bones be applied to suitable grass-land, which is entirely 
grazed, 18s. for 20s. original value may be allowed after the first 
><*ar, 13s. after the second, 6s. after the third, and Is. aftei^the 
lourth year. If the grass be made into hay and consumed on the 
farm, 1(5^. sffter one year, 10s. after two years, and 3s. after three 
years, may be allowed. If the hay be sold, 10s. may be allowed 
after the first year, 4s. after the second, but nothing after the third 
year. 
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5. Nitbate of Soda. 

From what has been already said of the loss of the nitrogen 
of manure by drainage, and especially of the very great loss that 
may arise when such soluble and rapidly active nitrogenous 
manures as nitrate of soda or ammonia-salts are used, it will be 
readily understood that, when they are employed, we have not 
to look forward very far to reach the limit of their action, and 
consequently the period at which any claim for compensation 
for their unexhaustc^d residue should cease. This point is in 
fact sooner reached in their case than in that of any other nitro- 
genous manures. Next in order in lasting character, so far as 
the nitrogen is concerned, comes guano, then perhaps, folding, 
then rape-cake, and then bones ; whilst farmyard-manure is the 
most lasting of all. 

Notwithstanding the veiy great solubility of nitrate of soda, 
and its greater liability to loss by drainage than any other nitio- 
genous manure, some experiments at Rothainsted have shown 
that after it had been used in large quantities, and for many 
years in succession, considerable benefit ac'crued to future crops. 
To what extent tins result was due to the disintegration of the 
subsoil, by whiih it became more porous, more capable of re- 
taining water in a condition favouiable for the growing crop, 
and more permeable to its roots, and how much to the retention 
of nitric acid by virtue of the increased porosity, and therefore 
increased surface for absorption, of the subsoil, there is not 
sufficient evidence to show. It would, ind(*ed, be quite unsafe 
to assume that an^ conclusions applicable to ordinary practice 
can be drawn from these results, obtained under such excep- 
tional circumstances. 

It must in fact, for practical purposes, be assumed that nitrate 
of soda, used only occasional!}, and only in the moderate 
quantities usually applied, leaves no beneficial residue after the 
removal of the first crop. Whatever is not ta^tTn up by the crop 
itself, or washed out during its growth, will probably be in 
great part drained away in the winter following, leaving at any 
rate but a small, an uncertain, and a doubtfully effective residue. 

If nitrate of soda have been used for roots consumed upon the 
farm, and the manure so produced have not yielded a crop, 15s. 
for 20s. original value of the manure may be allowed if the roots 
have been consumed on the land, or 14^. if in the yanls. If the 
manure produced from the consumption of the roots have yielded 
a corn-crop, the com sold and the straw left, 4s. for 20s.] or if a 
second oom-crop have been taken. Is.; or if instead of a second 
corn-crop, grass or hay be grown and consumed, 2s. may be 
allowed. 
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When nitrate of soda is 'applied for a corn-crop, the pprain sold 
by the outgoing tenant, and the straw left on the farm, he 
should receive &s. for 20s. cost of the manure ; nothing after a 
second corn-crop ; but if, instead of a second corn-crop, grass or 
hay be grown and consumed, Is. 

If nitrate of soda have been applied to grass which has been 
only pastured, 16s. for 20s. of original value of the manure 
should be allowed after one year, 10s. after .two years, and 2s. 
after three years ; if hay have been taken and consumed, 14s. 
after the first year, 8s. after the second year, and Is. after the 
third year ; but if the hay have been sold, 2s. after one year, but 
nothing afterwards should be allowed. 

6. Sulphate of Ammonia. 

The only salt of ammonia used to any extent for agricultural 
])UTposes is the sulphate of ammonia. As already said, this is 
used to a considetable extent, but chiefly in the manufacture of 
mixed manures. When sown in the autumn it will be more 
liable to loss by drainage than when sown in the spring; but 
when sown in the spring, it will probably be less liable to loss by 
ilrainage than nitrate of soda sown at the same time. It is more 
liable to such loss in the case of light and porous soils and 
subsoils, than of soils and subsoils of more retentive character. 

The same rules for compensation will be applicable to sulphate 
of ammonia as to nitrate of soda, provided the circumstances of 
its application, as above referred to, be the same. 


7. Superphosphate of Lime made from Mineral 
Phosphates. 

It has been explained that the phosphoric acid and the potass 
of manures are comparatively little liable to loss by drainage, at 
any rate when applied to the heavier soils. In fact, superphos- 
phate leaves a considerable unexhausted residue ; but that residue 
is, as a rule, without appreciable effect on succeeding crops, 
unless nitrogenous manure be applied to take it out. If, there- 
fore, the crop for which the manure has been applied has been 
wholly sold by the outgoing tenant, no residue will remain to 
which a meney-value can be assigned. 

The most prominent effect of superphosphate of lime when 
Applied to a root-crop is to cause a great development of root- 
flbres, thus enabling the plant to gather up much more of other 
food from the soil. It therefore serves to increase the imme- 
diate effect of other manures supplied with it ; also to turn to 

VOL. XI.— S. S. ^ 
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account accumulations within the soil which, if not taken up, 
would be liable to loss by drainage. 

When superphosphate has been applied to roots, and no crop 
has been ta£»n from the manure produced by their consumption, 
\)8. for 20s. of its cost may be allowed if the roots be consumed 
on the land, or 6$^ if in tlic yards ; or if corn have followed the 
roots, the grain sold and the straw left, 2s. may be allowed. 

When superphosphate has been applied for a corn-crop, the 
corn sold and the straw left, compensation to the extent of 5.v. for 
20s. cost of the manure might be granted. 

If superphosphate have been applied to grass-land which has 
been grazed, for every 20s. cost, 12s. after one year, 4s. after two, 
but nothing after three years should be allowed. If applied to 
grass-land, and bay have been taken and consumed, 10s. after 
one year, 2s. after two years, and nothing after three ^ears. If 
hay have been sohl, nothing should be claimed. 

No compensation should be claimed for the unexhausted residue 
of superphosphate, whenever a second crop of any kind has been 
taken since the application, excepting corn after roots, grass 
grazed, or hay consumed, as above specified. 


8. Guano, in its Natural State, or Manufactured. 

Under the existing conditions of the Peruvian guano trade it 
is impossible to sjieak with any certainty, even as to the value 
of guano as a direct manure. It must therefore be more difficult 
still to speak definitely as to the value of the residue it maj 
leave in the soil after the removal of a crop. 

At one time the farmer could calculate upon receiving guano 
containing nitrogen equal to 16 per cent, of ammonia; more 
recently he had to be satisfied with 14 per cent.; and more 
recently still, not only a lower average per cent, than this, but 
great uncertainty whether he would receive that amount, half as 
much, or even less. 

The present agents for the sale of Peruvian guano in this 
country have, however, quite recently informed me, that, during 
the time the agency has been in their hands, their importations 
have averaged nearer 13 than 12 per cent, of ammonia, and that 
cai^goes analysing anything below 12 per cent, have been quite 
the exception. Sdeh guano, in its natural state, will probably 
also contain from 25 to 30 per cent, of phosphates.* ^But some 
they mix with sulphuric acid, and manufacture it into a sub- 
stance of uniform quality containing nitrogen equal to about 
10 per cent, of ammonia, superphosphate equal to about 20 per 
cent, of phosphate rendered soluble, and only about 4 per cent, 
of phosphates left undissolved. 
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Such a manufactured guano would rank in a ]K>8ition inter- 
mediate between the more highly or purely nitrogenous manures 
{such as nitrate of soda and sdphate of ammonia) on the ^ne 
handy and a superphosphate of lime on the other ; or rather, it 
would be equivalent to a mixture of the two. 

Other manure-dealer^ also prepare dissolved guano,*’ but of 
very varying composition. 

From what has been said in regard to the action, and the 
value, of different descriptions of manure, it will readily 
understood that the value of guano will depend very greatly 
upon the percentage of nitrogen it contains. The nitrogen 
in guano, whether dissolved ” or not, should be valued at the 
rate for the time of that in nitrate of soda, or sulphate of 
ammonia. 

If the guano be “dissolved” by admixture with sulphuric 
acid, the value of the phosphates rendered soluble may l>e 
reckoned as the same as that in superphosphate of lime, but if 
not dissolved at only two-thirds as much. 

Thus it will be obvious that the mere price paid for guano 
c'annot be accepted as the basis upon which to calculate the 
A alue of its unexhausted residue after it has yielded a crop. It 
is essential for the establishment of a claim for compensation 
that the composition of the guano should be known, and its 
actual value calculated, according to the amount of ammonia it 
contains or yields, the amount and condition of its phosphates, 
the price of ammonia in sulphate of ammonia, and that of 
soluble phosphate in superphosphate. 

If the guano have been acted upon by sulphuric acid, both its 
nitrogen and its phosphates will probably be more effective on the* 
first crop, and leave, therefore, the less for succeeding crops, than 
if it were used in its natural state. But the difference would not 
be either sufficiently great, or sufficiently uniform on various 
soils and in various seasons, to justify a difference in the scale of 
valuation of the unexhausted residue. 

If guano, whether dissolved or not, have been used for roots 
consumed upon the farm, and the manure so produced has not 
yielded a crop, 15s. for 20s. estimated value of the guano may 
be allowed if the roots be consumed on the land, or 14s. if in the 
yards. If the manure produced from the roots have yields a 
corn-crop, the corn being sold and the straw left, 4s. for 20s. 
value of the guano should be allowed ; if a second corn-crop 
have been taken. Is.; or if, instead of a second corn-crop, grass 
or hay be grown and consumed, 2s. ^ 

If guano, whether dissolved or not, have been directly 
for a corn-crop, the grain sold, and the straw left, 6s. for 2i)s. 
value of &e ^ano might be awarded. If after one^r^-crop, 
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grass or hay he grown and consumed on the farm, Is. may be 
allowed ; but if a second corn-crop be taken, or hay be cut and 
sold, no claim for compensation should be admitted. 

If g^ano be applied to grass-lantl, IGs. for 20/^. estimated 
original value may be allowed after one year, 10s. after two 
years, and 2s. after three years, if the produce be only grazed ; 
if it be made into hay which is consumed, 14s. after one year, 
8s. after two years, and Is. after three years ; or if a crop of ha> 
be taken and sold, only 2s. should be allowed. 

« 

V. Other Manures of more or less unknown Composition- 

Under this head ma^ be included — special grass-manures, 
corn - manures, root -manures, or other compound artificial 
manures; also dried blood, shoddy, Kainit, ashes, night-soil, 
soot, other town-manures, sea-weed, fish, and some other refuse- 
matters. 

As ill the case of guano, so in that of each of the above 
manures, the mere price paid for it cannot be accepted as the 
measure of its value. If any claim for compensation for the 
unexhausted residue of such manures is to be made, it is abso^ 
lately essential that the composition of the manure used should 
be known. 

It is obviously requisite that an) Act by which power is given 
to an outgoing tenant to claim compensation for unexhausted 
manures should give the person subjec^t to such claim power to 
ascertain the composition and value of the manures in respect 
to which the claim is made. In all cases, therefore, in which 
it is intended to put in such a claim, the person making it should 
Be required to give notice to the landlord that he is about to 
use certain manures, from which he may have samples taken 
for analysis if he desire it. 

Professor Voelcker in England, the late Pro^sssor Anderson in 
Scotland, and Professor Cameron in Ireland, have from time to time 
drawn attention to the numerous frauds committed upon tenant- 
farmers by the sale of spurious manures ; and if a purchaser do> 
not take the trouble to protect himself from fraud when his own 
interest alone is concerned, he is little likely to do so if, b)’^ 
afterwards claiming compensation based upon the amount of 
his outlay, he can shift a portion of the loss upon some one 
else. 

The value of a manure of this class will depend almost ex- 
clusively on the quantity, and the condition, of the nitrogen and 
of the phosphates, and in the case of Kainit of the potass, which 
it contains. 

Special grass, com, root, or other compound manures, will 
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sometimes contain their nitrogen as sulphate of ammonia, but 
irequently in the form of shoddy, or other nitrogenous organic 
miitter. If the nitrogen exists as sulphate of ammonia it shohld 
be valued at the same rate as in that substance. The nitrogen 
in shoddy, and in most other nitrogenous organic matters used 
as manure, is, however, much more slowly effective than that in 
nitrate of soda, sulphate of ammonia, or guano. As a rule, 
therefore, the nitrogen of manures which exists as nitrogenous 
organic matter should be valued at only from one-half to two- 
thirds the price of that in nitrate of soda, sulphate of ammonia, 
or guano. 

A given quantity of nitrogen in nitrogenous organic matter 
being less rapidly effective, and probably less liable to loss b} 
<lrainage also, than that in nitrate of soda, sulphate of ammonia, 
or guano, will of course leave proportionally more for suc- 
ceeding crops. The result will, however, be so dependent on 
the description of the organic matter employed, the kind of soil 
to which it is applied, the characters of the seasons, and other 
circumstances, and the residue itself would, in some cases, be so 
slowly available, that, practically speaking, the unexhausted 
residue from nitrogenous organic matter applied as manure 
cannot be taken at a higher value in proportion to thi 
value of the manure settled as above, than in the case of 
rapidly active nitrogenous manures. 

The phosphate of manures of this claiis, if in the state of 
superphosphate, should be valued as in superphosphate. 

The following scale of compensation for unexhausted residue 
might be adopted when any of these compound artificial manures 
are used. 


i original 
the more 


When applied to grass, and the produce has been only grazed, 
14s. for 20s. original value of the manure, calculated as above, 
may be allowed after the first season, 6s. after the second, but 
nothing after the third. If hay be taken and consumed on the 
farm, the allowance may be 13s. after the first year, and 4s. after 
’the second year ; but if the hay have been sold, only 2s. should be 
allowed. 


When applied for a corn-crop, the corn being sold and the 
straw left, 6s. for 20s. estimated value of the manure should be 
allowed. If a second com-crop be taken no allowance shohld 
be made ; but if, instead of a second corn-crop, grass or hay be 
^?rown and consumed. Is. may be allowed. 

When applied for a root-crop, the roots consumed upon me 
farm, and the manure so produced have not yielded a crop, Izs. 
for 20s. of the value of the manure may be allowed^ if the 
be consumed on the land, or only 10s. if consumed in the ya s. 
If a com-crop has been grown by the manure of the consume 
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roots, the grain sold, and the str(^w left on the farm, 2s. for 20s. 
of the estimated value of the manure should be allowed. 

Special potass^-manures, such as Kainit, are only profitable 
under such exceptional circumstances as to soil and ci^oppin^, 
that no special rule can be given for the valuation of the unex> 
hausted residue from their use ; and before any claim could 
he 'admitted, evidence of their utility on the farm in question 
should be required. When such utility is proved, the same pro- 
portion of the original market-value, founded on composition, 
might be allowed, under the same circumstances as to cropping, 
«$cc., as in the case of a mineral superphosphate. 

In the case of any compound or refuse artificial manure, con- 
taining very little nitrogen, hut a fair amount of soluble phos- 
phates, the same proportion of the estimated value of the manure 
may be allowed for unexhausted residue as if it were a super- 
phosphate. But if it contain very little of either nitrogen oi 
* soluble phosphates, no allowance whatever should be made for 
its use ; excepting in the case of a potass-manure under the con- 
ditions above defined. 

The foregoing remarks as to the circumstances to be taken 
into consideration in valuing the unexhausted residue of the 
various compound or refuse artificial manures of more or less 
unknown or uncertain composition, and the scales of compensa- 
tion which have been suggested, will, it is hoped, serve as som(‘ 
guide to those who ina\ ha^e to adjudicate on claims made in 
relation to such manures. At the same time, it will be obvious 
that, owing to the great difference in the composition and value ol 
such manures, no absolute rules can be laid down for the estima- 
tion of the value of any residue they may leave in the soil. 

10. Liming, Chalking, Mauling, &c. 

Liming, chalking, and marling, are pra4#«1i^s so far from 
being generally required, or generally adopted, in agriculture, 
and their cost and value arc so dependent on local circum- 
stances, that no general rules can be laid down for the valua- 
tion of their unexhausted effects. Still, where beneficially 
adopted, they would undoubtedly be fair subjects for compen- 
sation if the benefits were not unexhausted at the time ol the 
tenant quitting his holding. If disputed, any claim should be 
settled upon the evidence, or might appropriately be submitted 
to the arbitration, of intelligent and disinterested persons of local 
practical experience. 

Such, then, are the results of an attempt, very carefully made, 
to construct a scale of valuation of the unexhausted residue of 
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prcviously-applied manures which have already yielded a crop. 
It will be ob8er\'ed that a fundamental principle of the valuation 
is to take as the original value of the^ manure not its cost^priee^ 
but its properly ascertained luanure^ralue. Further, the de- 
scription of the crop or crops grown since the application of the 
manure, and whether the produce has been consumed or sold, have 
carefully been taken into account. But even supposing the esti- 
mates arrived at should be admitted or found to be in aj^plicatioii 
as fair as, or fairer than, others in the majority of cases, it is freely 
granted that they might require very considerable modification, 
according to the cleanliness or foulness of the land, the lightness 
or heaviness of the soil, the dryness or wetness of the locality or 
of the particular seasons, and other circumstances. It is further 
granted that existing knowledge would not justify an attempt to 
take these essentially fluctuating conditions into numerical cal- 
culation, and to frame a sliding scale of allowances accordingly. 
Indeed, whatever basis or scale of valuation may be accepted as 
upon the whole the best, considerable latitude in its application 
must be allowed to those who may have the responsibility of 
making the award in individual cases. 

The results of the valuation of the unexhausted residue of 
manures founded on their original manure^alue^ which have 
been considered in detail in the foregoing pages) are, for the 
convenience of easy reference and comparison, brought together 
in one view in Table II. overleaf. 

Section II. — Allowances o/ccording to the Established Custom of 
different Counties and Districts, 

The Committee on Unexhausted Improvements ” appointed 
by the Council of the Central and Associated Chambers of 
Agricultui^e’’ have sought to collect, and put on record, the 
particulars of the allowances recognised in different counties and 
districts for a great variety of feeding-stuffs and manures. /Their 
schedules are arranged for returns relating to lin8eed*^cake, 
<'otton--cake, other purchased feeding-stuffs, guano, nitrate of 
soda, sulphate of ammonia, nitro-phosphate or blood-manure, 
special concentrated manures, bone-dust, superphosphate of 
lime, Kainit, ashes, night-soil, town-manure, rape-eake, soot, 
sea-weed, fish, and “ other fertilisers unenumerated.” In their 
Report, dated June 2, 1874, they state that they have received 
returns from 55 districts ; extending from the most northern 
to the most southern, and from the most eastern to the most 
western limits of England. The allowances vary accordingly ^ 
the purchased food is consumed in the yards or buildings, on 
pasture land, or on arable land ; or accordingly as the manure is 
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applied to root or green-crops consumed on the farm, to corn- 
crops, the straw being left for consumption, haj-crops consumed 
on the farm, or to pasture ; and accordingly, also, as the food or 
manure was employed in the last year, or the last year but one, 
of the tenancy. 

In all cases the allowance is expressed as a certain proportion 
of the ^original value^^ of the purchased feeding-stuff or 
manure ; original value meaning, it would appear, original 
cost of the article. 

It is understood that in some of the most important of the 
agricultural districts to which the returns refer, the scale of com- 
pensation has been settled by the mutual consent of outgoing 
and incoming tenants ; and some of the advocates of compul- 
sory compensation seem anxious that certain of the customs in 
question should be extended to all parts of England. It seems 
yery desirable, therefore, that the basis of a few of the most im- 
portant of the recognised allowances should be carefully con- 
sidered, and their results compared with those arrived at b\ 
other methods of valuation. 

In the most important districts in which i^uch customs are in 
force, and which are supposed to supply the best examples for 
application to other localities, it so happens that there exists a 
very rigid, or scarc'ely varying, rotation of crops, and that little 
else than one or two standard feeding-stuffs, and one or two 
standard manures, arc used. Supposing, therefore, the basis of 
the allowances prevailing in those districts were to be adoptcnl 
for the country at large, the list, and the conditions, would 
have to be greatly enlarged if the requirements of the farming 
under the great variety of rotations, and with the great variety 
of foods ancl manures employed, in other districts, are to be pro- 
vided for. 

Of the returns in question, Sclic?dule 1, Form B, apparently in 
an incomplete state, is the only one I have beeiTable to obtain. 
From it 1 find that in Lincolnshire, and in some other districts, 
the allowance for purchased feeding-stuffs is one-half the ori- 
ginal yftlue of the quantity cx)n8umed by the outgoing tenant 
during the last year of his occupancy, a condition being that that 
quantity be not excessive ; and it is the same whether the food 
haveibron consumed in the yards, on pasture, or on arable land. 

The following Table shows, in parallel columns, the present 
price per ton of some staple feeding-stuffs, and the allowance to 
the outgoing tenant for its consumption, according to the customs 
referred to, founded on “ original value ” or cost. By the side 
of these is also shown the allowance that would be made 
according to^the scale of valuation laid down in the foregoing 
Section (L) ; in the construction of which the original manure^ 
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ralae of .tbe feeding-stuff after consumption, as gi\en in thr- 
Table at* page 11, is adopted as the basis, and it is assumed^ 
that the quantity of the fe^ing^stuff accepted si the year’s con- 
sumption is the average amount of two, three, or more years, as 
the case may be, and the allowance is made on a declining scale 
from year to year, according to the crop grown, &c., as idready 
lulh explain^. 


OiiE Ton of Fooi> Consumld vlh Annlu. 




Allowance 

** Original \ ilue ' a<i trdmg to 
or I Lincolnahlrc 

rurcluibliig l^lce ' i uitum , 

half One 'leai*B 
CunHUUipUun 


AllowADoe Allowance 

according to by *' CiiHtom " 

Manure-value : more (+ ), or k w (— ) 

on Ibiee \eaTb’ than by • 

( onsumption Manure-value ' 


CutirMi-cakCy dt A 
coiticutcd / 

1 . . 

10 10 

1 

0 1 

£ « 

5 5 

// 

0 

£ 

8 

(1 

T) 0 

£ » d. 
-8 0 9 

Linsef d ca]c< 

12 10 

0 

6 Ti 

0 

5 

17 11 

-rO 7 1 

Wheat . .. 

9 10 

0 

4 15 

0 

2 

2 1 ‘ 

+ 2 12 11 


Although, according to the Lincolnshire custom, the allow- 
ance is half the original value of the last, or one year’s c*on- 
sumption only, it is a condition that the quantity claimed upon 
shall only be a fair average of the consumption of three years ; 
so that, in point of fact, the allowance, though only part of one 
year’s consumption, is, as in the case of my own scale, arranged 
to compensate for more than the consumption of the last year 
alone. In the case of my own scale, 17a. is allowed for every 
20s. of original “ manure~value ” of the food if consumed on the 
land during the last year, and 16s. if consumed in the yards 
and in the example given in the Table, it is supposeAthat half 
is consumed on the land, and half in the yards ; 7s. in 20s. is 
allowed for the amount consumed with roots in the last year but 
one, followed by a corn-crop ; and 2s. for the amount consumed 
in the last year but two, followed by corn, and this by glass 
or hay consumed. 

Of all purchased feeding-stuffs, linseed-rake is the one in 
the use ol which farmers have the greatest experience, and the 
Iceding and manure-value of which are therefore the best under- 
stood. It will be seen that the allowance for it is, accoitiing 
to the Lincolnshire custom, nearly the same as according 
my more elaborate scale ; and the agreement would be 
still, if it were not that the cost of the cake is taken a e 
present exceptionally high price. 
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It is, however, when we come to other purchased feeding- 
stuffs, the feeding and manure-value of which is less understood, 
but in respect to which the allowance for compensation is, like 
that for linseed-cake, also based upon original cost^ that we find 
very wide differences between the allowance according to the 
customs,’’ and according to wanure-value. Thus, in the case 
of decorticated cotton-cake, wliich has not only the highest 
manure-value of any of the articles enumerated in the Table at 
page 11, but has also a very high manure- value in proportion to 
the purchasing price of the food, my estimate of unexhausted 
residue, founded on manure-value, is very much higher than that 
which would be allowed by the Lincolnshire custom. In the 
case of wheat, on the other hand, which has a very low manure- 
value, both actually and relatively to purchasing price, the 
allowance founded on manure-value would be considerably less 
than half that according to the Lincolnshire custom, founded on 
original cost 

These few examples are sufficient to show how entirely fal- 
lacious it is to assume that the manure-value of a food, whatever 
ma^ be its composition, bears a fixed proportion to its original 
cost. It may, perhaps, be answered that my own estimates are 
erroneous; and certainly I do not intend to claim for them infal- 
libility, but only that they are carefully made, with due regard 
to such knowledge as at present exists bearing upon the subject. 

But let us test the question in another wa}. Wheat is much 
used for feeding at the present time, and the purchasing price 
of feeding qualities may be taken at 1)/. 10,s. per ton. On the 
assumption that the manure-value of any feeding-stuff is one-half 
its purchasing price, that of a ton of wheat after consumption 
would be 4/. 15s. Now, the manure- value of consumed food 
^may be said to depend almost exclusively on the amount of 
nitrogen, phosphoric acid, and potass, contributed to the manure ; 
and the quantity of these constituents yielded by Jt^^tonsump- 
tion of a ton of wheat would be, in round numbers : — 


Ib^. 

Nitrogen 34 

PhoB^onc acid, reckoned a® phosphatt* of lime 40 

Potass 11 


These manurial constituents could be purchased at the present 
time as follows : — 


34 lbs. nitrogen, in 220 lbs. nitrate of soda, at 14s. per cwt .. 
40 lbs. phosphate of lime (soluble), in 154 lbs. superphosphate,) 

at 5s. 6d. per cwt. .. ) 

11 lbs. potass in 22 lbs. sulphate of potass, at Ids. per cwt. .. 


£ s. d. 
17 6 

0 7 6 

0 3 2 


£1 18 2 
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Thus, then, if wheat had been consumed, ^and compensation 
were allowed at the rate of one*-half the original cost of the year's 
consumption, the incoming tenant would have to pay nearly 
more for each ton of wheat so used by his predecessor than the 
constituents he received in the manure could be purchased for 
in artificial manures. Not only so, the animal-manure would 
be subject to an unknown loss by winter rains, and would ho 
less rapidly active than the same constituents applied in artificial 
manures in the spring. 

Further, the allowances according to “ Custom vaiy very 
much in different localities, and even in closely-contiguous 
districts. Thus, within the limits of the West Riding of York- 
shire, in one district the allowance on the last year’s consump- 
tion is one-half or one-third of the original value of the food, 
according to the description of the cake, or the conditions under 
which it has been consumed ; and, for the last year but one, one- 
lourth the original value in all cases. In another district the 
allowance is, for the last year one-fourth, and for the last year 
but one one-eighth, under all conditions. In a third, it is for 
the last year one-thiid, and for the last year but one, nothing. 

In South Staffordshire the allowance for linseed or cotton-cake 
consumed is, for the quantity used during the last year of the 
tenancy, two-thirds, and for that used during the last year but 
one, one-third, of the original value of the food. Supposing the 
outgoing tenant consumed 1 ton of linseed-cake annually upon 
his turnip-crop, followed by barley, he would receive compensa- 
tion, according to the custom of South Staffordshire, founded on 
oiiginal value or cof>fy and according to my estimates, founded 
on manure-value^ respectively, as follows : — 


1 

1 


According to South Staflfordsbire custom — 

ton linseed Ctolce, last year, two-thirds cost, at 

12Z. 10« 

ton linseed cahe, last year hut one, one-third 
cost, at 12Z. 10s 


£ <». d. 

8 G 8 

4 8 4 


£ t d 


12 10 0 


According to my estimate of manure-value — 

ton linseed cake, last }ear, consumed ith roots 

on land 

ton linseed cake, last year but one, fed with roots 

on land, followed by barley •• 

ton linseed cake, last year but two, fed with 
roots on land, followed by barley, and by grass^ 
or hay consumed 


3 18 8 
1 12 4 

0 0 8 

6 0 3 


£6 9 0 
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Here, then, for every ton of iinsced-cake annually consumed 
l)y his predecessor during the last years of his occupancy the 
tnqpming thnant would, according to the South Staffordshire 
<*ustoro, have to pay OA 9s. 9d. more than according to the 
•estimate founded on manure-value, in fact more than twice as 
much. 

In the following Tabic arc compared the compensation that 
would be allotted according to the Lincolnshire custom, founded 
•on original cost, and according to my estimates founded on com- 
position or manure-value, for guano containing nitrogen eq^ual 
to 13 per cent, ammonia, for guano containing nitrogen equal to 
<)'5 per cent, ammonia, for nitrate of soda containing nitrogen 
cq^um to 19 per cent, ammonia, for sulphate of ammonia con- 
taining 24 per cent, ammonia, and for superphosphate of lime 
containing 26 per cent, phosphate rendered soluble. Each is 
supposed to be applied for a root-crop consumed by the out- 
goiflg tenant during the last year of his occupancy. 


Onl ToN'rsi i> PKR Annum Ff)ii Roots conm mi d. 


Oilginal V ila(, 
or 

I'urobMlng Ihke 


Allow »nc<* I Allowance | rnatom allowance 
aicordiug to according to more ( d*). or leas (-«). 
Liiuoliisitiu fkxlcnt I than aoooiding to 

('Ubtoin I Page 24. | scale at Page 24 


<Oaa&o containing nitrogen^ 
s 18 per cent, anunouia . . / 

<^iiano oontaining nitrogunl 
s 6*5 per cent amnioiiiu. / 

Nitrate of soda contniningJ 
nitrogen = 19 per ccnt.> 
ammonia j | 

^Snlpbate (tf ammonia ron-| 
taining 24 per rent, of! 
ammonia ) 

{ 

Snpeiphospliate of lime con-| 
taining 26 per cent sola-! 
ble pliosphate |i 


£ t.. 


£ 8. 

d.) £ 8. 

(Z.| 

£ 8. 

d. 

13 0 

0 

13 0 

0 

9 15 

0 1 

+3 5 

0 

13 0 

0 

13 0 

0 

4 17 

6 

+ S 2 

0 

14 0 

0 

14 0 

0 

10 10 

0 

+3 10 

0 

IS 10 

0 

18 10 

0 

18 17 

<•» I 

+4 12 

i; 








5 10 

0 

5 10 

oi 

f 2 15 

1 

0 

•f2 15 

0 


A^n, in regard to manures, as to many feeding-stuffs, the 
compensation for unexhausted residue is much higher according 
to the Lincolnshire custom than according to my estimates. The 
illustration given of guano supposed to contain 13 per cent., or 
only 6*5 per cent, of ammonia respectively, each bought at the 
uniform price of 13/. per ton, shows how fallacious is the estimate 
of unexhausted value founded on original cost, instead of on 
•composition. 
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The examples given in respect to both feeding-staffs and 
manures, of the great and variable difference in the amount of 
compensation that would be awarded for unexhausted residue 
according to the customs of large agricultural districts on the one 
hand, and on the basis of valuation according to composition on 
the other, are, to say the least, very striking. Little doubt can 
he entertained, that much better evidence of their fairness and 
general applicability than at present exists would be required 
liefore attempting to apply the scale of allowances adop^ in 
special agricultural districts to the country at large. 

I am quite willing to grant that wide differences exist between 
the soil, climate, and other conditions of the agriculture of other 
<Ustricts, compared with those of my own farm. Indeed, although 
T cannot admit that the experimental results obtained at Rotham- 
sted afford no data upon which, with care and judgment, im- 
portant general conclusions applicable to other and different 
conditions may be founded, yet I have already said that, even 
supposing the basis upon which my own estimates of compensa- 
tion are arranged were adopted, the exact scale of allowances 
might require considerable modification, according to the 
I'haracters of tl^e soil, of the climate, of the individu^ seasons, 
and other circumstances. 

It will, perhaps, be said that so long as both parties interested 
agree to accept terms of compensation, which, whether fair or 
not, those subject to them may at some future time in their turn 
exact, no great ham is done. But in the event of a system of 
<'ompulsory compensation being adopted, proof of the value of 
the unexhausted residue of fe^ing^tuffs and manures will be 
required of the claimant ; and I would ask — ^where are the scien- 
tific witnesses, having characters to lose, who would assert that 
the unexhausted residue from all purchased feeding-stuffs and 
manures may be valued on the basis of the original value or 
purchasing price of the article? 

Section III . — Estimation of Compensation for the Unexhausted 
Residue of purchased (or saleabl^ Feeding-stuffs and Manures^ 
by the Valuation of what is above ground^ and has a recognised 
and easily-ascertainable Money-value, 

I freely admit that the tenant farmer has an equitable claim 
for compensation for the unexhausted manures he leaves in the 
soil when he emits his holding. But I think anyone who has 
carefully considered the schemes of compensation discussed in 
cither of the foregoing Sections (I. and iL) of this 
agree with me that, even with the best intention, 
our aid all the knowledge, both practical and scientific, which 
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'Sire at present possess bearing upon the subject, it would be a 
matter of very great difficulty to lay down rules which shall be 
generally applicable for the estimation of the productive, and 
consequently of the money-value of the unexhausted residue ol 
manures which have previously been applied to the soil, and 
have already yielded a crop. 

The results of direct experiments have shown that some 
important constituents of manure either leave little or no unex- 
hausted residue in the land after the first crop, or leave it so 
combined within the soil, or so distributed throughout it, that 
it produces little or no appreciable effect on succeeding crops. 
Some manures, on the other hand, produce marked effects foi 
several years after their application. It is obvious, therefore, 
that it Would require a very complicated sliding-scale to enable 
us to estimate the value of constituents already under ground 
umler the ver^ varying conditions that would arise, as to the 
description and the amount of the manure employed, the cha- 
racters of the soil and subsoil, the dryness or wetness of the 
particular locality or of particular seasons, the description ol 
<*rcra wrown, the cleanliness or foulness of the land, and so on. 

It seems extremely desirable, therefore, that every attempt 
should be made to arrive at some mode of estimating the com- 
pensation due to an outgoing tenant for his unexhausted 
manures founded on the valuation of what is above ground, the 
amount and the value of which can be easily ascertained, rather 
than to leave his claims to be settled by the conflicts of prattle 
and science in Courts of Law. Tenant-farmers would find an 
Act for compulsory compensation dearly bought on such terms. 

In my Paper read before the London Farmers’ Club, in April, 
1870, I made some suggestions with a view of estimating com- 

? m8ation by the valuation of certain products of the farm. 

hese, with some modifications, I propose to re-state here, in the 
hope that they will, at any rate, receive that and candid 
criticism without which the principle they involve should be 
neither accepted nor rejected. 

If the plan in question were adrated, it would be desirable 
that the time of entry should be Lady-day. The items, upon 
which I would base the valuation in favour of the outgoing 
teniipt are, — 

1. The farmyard-manure made during the last six months of 
the occupancy. 

i. The manure from the consumption of purchased food which 
has not yet grown a crop. 

3. The straw of the corn-crops of the next harvest. 

The farmyard-manure would be valued to the incoming tenant 
by the load or ton. The price of the dung, per load or ton, would 
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have to be settled, either by agreement, or by a recognised cus- 
tom for a given district or locality ; and the question is open 
for consideration whether the rate should approximate to the 
farm- or to the market-value. As the quantity of dung to be so 
valued will depend very much on the quantity of straw {iroduced 
at the last harvest, the valuation will, so far, take into account 
the previous condition of the land. High condition of land 
means large corn-crops, and the tendency of the effect of high 
manuring is to increase *thc straw in greater proportion than the 
corn ; and as 1 ton of straw makes from to 4 tons or more 
of dung, the difference between the number of tons of dung 
paid for on entry on land in poor condition, and the amount to 
receive for on quitting in high condition, may be very large. 

If in addition to the value of dung, reckoned per load or ton, 
the manure-value of the purchased food, if any, consumed in 
its production were also allowed, it might be objected that the 
incoming tenant would thus have to pay for the same manure 
twice over. In answer it may be said that the addition to the 
weight of a yard of manure by the excrements due to the con- 
sumption of purchased food is comparatively immaterial ; but if 
it were decided that a reduction should be made on this score, 
about three-fourths of the weight of the purchased food would 
])robably be sufficient to deduct from the total number of loads 
or tons of dung. What proportion of the original manure-value 
of th^ purchased food, as shown in Table L, at page 11, should 
be allowed, will depend upon whether it has been consumed on 
the land, or in the yards or buildings. If on the land 17^., 
and if in the yards or buildings 1G«., for every 20^. of original 
manure-value should be allowed. 

The condition of the land in regard to recent manuring would, 
as in the case of the amount of dung produced from the straw of 
the last harvest, be further represented in the amount of straw to 
be valued as such at the next harvest. How much the amount 
of straw may vary on the same land and in the same seasons, 
according to ‘‘ condition,” may be illustrated by what is, how- 
ever, admittedly a very extreme case. The continuously un- 
manured plot in my experimental wheat-field gave over a series 
of years an average of only about 14^ cwts. of straw per ac^e ; 
whilst a highly-manured plot gave, over the same period, an 
average of 46j^ cwts., or nearly ^ times as much. 

Supposing the amount of straw were to be taken as an item in 
the valuation for compensation, as here proposed, the question 
whether the consuming or the market price should be^ adoj>ted 
would, as in the case of the dung, be still open for consideration. 

Shortly after the publication of my Paper read before the 
London Farmers’ Club in 1870, Mr. Smith, of Woolston, writing 

VOL. XI. — fi, s. ^ 
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in the * Agricultural Gazette/ objected, first, that my plan of com- 
pensation would giye the outgoing tenant nothing more than the 
consuming value of his straw, and afterwards, that it would give 
him no more than he could already obtain. Neither allegation 
was true. The real question at issue is, however, not whether 
on the plan proposed the outgoing tenant would receive less or 
more than under any other arrangement, but whether he would 
receive as much as he was entitled to for his outlay. In answer, 
I put as an example a case which, with some modifications, I 
repeat here. 

Suppose a farm of 400 acres cultivated on the four-course 
system ; that the tenant enters upon it in a low condition ; that 
after years of clean farming, and the liberal use of purchased 
food and manures, h<' leaves it in high condition ; and that, 
accordingly, it yielded at the time of entry, and the time of giving 
upf res]>ectively, the following average amounts of j)roduce. 


100 acres roots.. 
100 acres barley 
100 acres hay .. 
100 acres wheat 


A VI iiAOB Prodi ol ri u Acre 


On I ntiy 

0 tons. 

28 bushels. 

1 ton. 

21 bushels. 


On liTaving 

12 tons. 

42 bushels. 
2 tons. 

30 bushels. 


It will be unnecessary to complic*ate the subject by taking into 
account the oats consumed by tlie horses, as the amount of 
manure produced from them would not be materially different at 
the two periods. Also for the sake of simplicitj>f*lne s<ame pro- 
portion of straw to corn mav be assumed on entry and on leaving, 
though it would doubtless he higher under the impiovcd con- 
dition. Let it be assumed, then, that in each case half the 
roots are consumed in the yards ; that previous to cihtry no 
purchased food had been employed ; that during the later years 
o!i the occupancy 25 tons of linseed-cake were used annually ; 
that for every bushel of wheat (of 60 lbs.) there was an average of 
100 lbs. of straw, and for every bushel of barley (of 52 lbs.) an 
average of 62^ lb3. of straw. 

Adopting these data, the following are the amounts of straw, 
and the estimated amounts of dung, entered upon, and left, 
respectively; and the difference between the value of these on 
entry and on leaving, together with the proportion of the manure- 
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value of the purchased cake, will represent the compensation 
to be received by the outgoing tenant for his improvement of 
the condition of the land. 

First, as to the straw, we have — 



WIk at straw 

Barley Straw. 

Total Straw. 

Value 

at lU per ton 


'J un«>. 

Tons. 

Tons. 

£ t. d. 

• On entry .. .. 

107 

78 

185 

1S8 15 0 

On leaving . . 

lOOi 

117 

277i 

208 2 6 

Difference . 

mi 

39 

92} 

69 7 6 


Reckoning the same amounts of straw as above assumed on 
entry, to have been converted into manure during the season pre- 
vious to entry ; and again, the same amounts as assumed on 
leaving, to have been converted into manure during the season 
previous to leaving; with, in each ease, the consumption of 
roots and hay as above supposed, and previous to leaving of 
25 tons of linseed-cake also, the amounts of manure, cedcu- 
lated according to carefully considered data would be about as 
follows : — 



1 Freab Dung 

Value at 5t. per ton. 


1 Tons. 

£ 9. d. 

On entry 

649 

162 5 0 

On leaving . . 

1072 

268 0 0 

Difference . . 

.. 1 423 

105 15 0 


Lastly, the estimated total manure-value obtained by the con- 
sumption of 1 ton of linseed-cake is 4Z. 12^. 6d.; and assuming 
that the outgoing tenant consumed 25 tons, half on the land and 
half in the yards, he would have an average claim of 16«. 6d, foi 
every IZ. of original or total manure-value of the 25 tons of cake. 
The original manure-value of 25 tons of linseed-cake would b(' 
U5Z. Us. 6£/.; and this at 16^. M. in the IZ. would Jjc 95Z. Is. lOc/., 
due to the outgoing tenant on the consumption of the 25 tons 
linseed-cake during the last year of his occupancy. 

The outgoing tenant would, therefore, according ^ 

‘“^timates, founded on the amount of certain products^ of t e arm, 
die quantity and value of which are easily ascertaine ^ receive 
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as compensation for his unexhausted improvement in the con- 
dition of the land, the following sums beyond what he paid on 


entry ; — 

£ 8. d. 

On B|;raw (>9 7 0 

On duns; .. .. 105 15 0 

On purcliased food consumed 95 7 10 


£270 10 4 


As I said at the time, so I repeat now, whether the above 
amount would or would not be adequate compensation is a 
question fairly open for discussion. 1 do not at all insist on the 
general applicability of the rate of 155. per ton for the straw, or 
of 55. per ton for fresh dung, adopted above for the purpose of 
illustration. All I contend for is the principle of valuation which 
I have proposed : being convinced that valuations so made would 
res| upon a basis of facts much more easily asc*ertainable, and 
much more trustworthy, than would any estimates of the value 
of the unexhausted residue of manures which have been applied 
to the land, and have already yielded a crop. 

For comparison, there is shown below what would be the 
allowance in the case of a 400-acrc farm as above assumed : — 

1. According to tlje scale laid down in Section I., founded on 
maimre~valne. 

2. According to the Lincolnshire custom, founded on cc?5f, 
as quoted in Section II. 

3. According to the valuation of the straw, of the dung, and 
of the manure from purchased food, as given above : — 


1 . 


According to Mamirc-valae- 


£ 


d. 

10 


25 tons linsccd-cako, last year, consumed withl ^ 
r<^ts, half on land and half in yards .. 

25 tons linsccd-cake, last year but one, con-1 .q o ^ 
sumed with loots, followed by com .. ^ 


25 tons linseed-cake, last year but two, con-) 
sumed with roots, followed by com, and 11 11 3 
hay consumed , 


£ 8, d. 


147 8 6 


2, According to LinccHns^tirc custom-^ 

25 tons linseed-cake consumed during last' 
year, half original value j 


156 5 0 


3. Calculated on produce, &c.— 

On straw 69 7 6 

On dung .. 105 15 0 

On purchased food consumed .. .. ^5 7 10 

270 10 4 
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Thus then, in the case supposed, the outgoing tenant would 
be awarded almost identical amounts of compensation for the 
unexhausted residue of his purchased linseed-cake, whether it 
were estimated according to my more elaborate mode of valuation 
lounded on manure-value^ or whether according to the’, Lincoln- 
sliirc‘ custom, founded on original value or cost ; and the agree- 
ment would be closer still if, in the latter calculation, the present 
exceptionally high price of linseed-cake had not been adopted. 
As already pointed out, however, although in the case of linseed- 
cake, the food and manure-value of which are comparatively well 
understood, these two methods do give closely approximating 
lesults, yet, as has been shown, they lead to totally different esti- 
mates with other foods of different composition, and which have 
been less generally used. 

Compared with either of the two methods just referred to, the 
^a,luation founded on the amount of dung made from the straw 
of the preceding harvest, the amount of purchased food consumed, 
and the quantity of straw of the succeeding harvest, is seen to 
give a very much higher rate of compensation. It is to be 
observed, however, that whilst in the case of method 1, or 
method 2, being adopted, further allowances would frequently 
be made for straw and dung, in the case ol method 3 the allow- 
ance for these is already included. 

With the foregoing consideration of the principle and results 
of the different methods, and with the example given of the 
application of each, put forward merely for the sake of illustra- 
tion and comparison, 1 leave the further discussion of this com- 
plicated and difficult subject to those whom it may most concern, 
feeling assured that 1 may safely do so at a time when the 
important questions involved are exciting so much general 
interest. 

It may be said that the adoption of the plan of valuation I 
have proposed, founded on the amount and value of certain pro- 
ducts of the farm, would necessitate an entire re-arrangement of 
covenants and customs. This may be true ; but I would suggest 
^vhether the changes required under such circumstances would be 
greater than would be forced upon the landlord, if compulsory 
(^ompensation on any other basis became the law of the land ? , 

The main conclusions arrived at may be summarised as 
follows : — 

1. In the existing state of our knowledge, no simple rules, 
‘Applicable to various soils and subsoils, climates, seasons, crops, 
*And manures, can be laid down for the valuation of the unex- 
hausted residue of previously applied manures which have already 
yielded a crop. 
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2. Under such circumstances, valuation upon such a basis 
would very frequently result in injustice to the one party or the 
other, and would probably lead to much litigation. 

3. If a system of compensation based upon the valuation of 
the unexhausted residue from purchased foods or manures were 
adopted, power should be given to the landlord, or to the 
incoming tenant, to take samples for analysis, of any foods or 
manures, for the use of which any c laim is to be made. 

4. In consideration of the difficulties attending other methods 
of valuation, it is very desirable to consider whether compensa- 
tion for unexhausted condition of land might not be advan- 
tageously based upon the amount of certain products of the farm, 
the quantity and money-value* of which can be easily ascei- 
tained. 


II . — Report on Messrs. Prout and MiddleditcKs Continuous Corn 
Growing. By Finlay Dun, Weston Park, Warwickshire. 

Some agricultural autlioiities insist that corn growing cannot pay 
in England, and that the increasing expenses of cultivation must 
shortly consign huge tracts of arable land to grass. Whether su])- 
porteci mainly upon permanent pastures or upon fodder and roots 
grown under rotation, cattle and sheep have recently been regarded 
as the chief sources of farm profits. They have moreover been 
considered essential for maintaining the condition alike of grass 
and arable land. Indeed good yaid-manure and sheep penning, 
with occasional cleaning and recruitment by fallow and grass, 
.have hitherto been the recognised means of maintaining the 
fertility of ploughed land. Accepting these data, good managers 
of clay soils have recently endeavoured to augment their herds 
and flocks, to grow mangold and other food for stt^, to increase* 
their expenditure upon cake and corn, and fatten sheep as well 
as cattle in yards. Steam economically securing deeper and 
more thorough cultivation in some localities is superseding the 
slower and more expensive horse-power. But despite these aids 
aqd modern appliances, the heavy clays continue, too generally, 
to absorb a large amount of capital and yield a minimum of 
profit. Owners and occupiers are alike dissatisfied with the 
meagre returns obtained from clay farms, and anxiously invoke 
the aid of science and practice. 

Two spirited agriculturists, Mr. John Prout, of Sawbridge- 
worth, Herts, and Mr. Edward Middleditch, of Blunsdon, 
Swindon, W^iltshire, have helped materially to solve some of 
the difficulties of clay far^ling• They have demonstrated more 
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fully the agricultural capabilities of stubborn days ; have prac- 
tically, shown how successfully they may be cultivated ; have 
profitably grown cereals on the same heavy land for several 
consecutive years, and continue annually to dispose of the wfiole 
of the increased produce. The Council of the Royal Agricul- 
tural Society of England, desirous that such striking results 
should be investigated and made public, have instructed me to 
prepare a report on these two interesting farms. 

Mr. Prout purchased Blount’s and Sweetdew’s farms, in 1861. 
They comprise 450 acres, situated in the parish of Sawbridge- 
worth, about four miles from Harlow, and four miles from 
Bishop Stortford. The soil — clay and strong loam readily 
poaching and running together if worked wet — lies upon a sub- 
soil of drift-clay and cretaceous gravel, a portion of the Eocene 
formation, and bordering on the Chalk and chalk-marl. Bub- 
joined* are analyses made, in 1865, by Professor Voelcker, of the 
soil from three fields, carefully collected by himself, and showing 
no remarkable fertility, and no superabundance of the alkalies 
and phosphates, which grain-crops specially require. The pro- 
perty, when conveyed to Mr. Prout thirteen years ago, had for 
some time been in the market, had frightened various intending 
purchasers, and eventually was bought for 33Z. per acre, — a 
moderate cost for a compact estate in a beautiful metropolitan 
county, and only twenty-eight miles from London. But to such 
an indifferent condition had the farm been reduced, that the 
former owner had difficulty in getting a tenant to offer 20^. per 
acre. 

The land was wet, overrun with couch, docks, and thistles, 
and overshadowed with crooked useless fences. Even the fields 
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around the house^ presumably in the best condition, produced 
the miserable Weld of 1 2 bushels of wheat, and xO of oats in the 
year that Mr. Front took possession. As might be anticipated^ 
a heavy outlay was required before much return could be drawn 
from such a property. ^ About 16/. per acre was expended in 
draining, cutting outfall ditches, giubbing up and levelling 
old fences, making roads, adding to and repairing buildings^ 
and fallowing foul land. Mr. Prout as well as ,his son, Mr. 
William Prout, have, most obligingly, given me much informa- 
tion relating to their improvements and farming, and furnished 
me with the following details of the cost of these preliminary 


improvements : — 

£ £ 

Drainin" 2700 or per acie 6 

Ditches and fences 450 , , 1 

Hoads, reservoirs and pumps .. .. 900 ,, 2 

Cottages, luncheon-room and Kv alls .. 450 ,, 1 

Bare iallows and cleaning 2700 , , G 


£7200 ,, 16 

The old farm-house, barns, and yards stand rather towards the 
northern boundary of the iarm. A new house has been talked 
of, but Mr. Prout, when he makes his frequent visits, is still 
content with the accommodation furnished by several rooms 
in the old dwelling, permanently occupied by the bailiff. But, 
solicitous for the comfort and convenience of his labourers, 
he has built and improved three commodious cottages. The 
home barns, chiefly constructed of wood, and thatched, being 
of little use for the storage of corn, are converted into 
spacious, airy, loose boxes lor the cart-horses. An outlying 
barn is employed as a manure-shed. To ensure convenient 
water-supply, new wells have been dug and old ones cleaned 
out. In one enclosure, where the water frequently forth, 
stunting or destroying every crop, a brick reservertff capable of 
containing 15,000 gallons of water, has been made ; and into this 
is fixed, bandy to the road, an elevated iron pump, under which 
the water-carts supplying the engine arc conveniently filled. A 
great deal of labour and several hundred pounds were expended 
in grubbing up the unsightly hedge-rows, and levelling the ugly 
bai^s, which cut the farm into fifty-one enclosures. Laboriously 
with horses this reclaimed land was ploughed, and brought into 
good cultivation ; and it now adds about 18 acres to the produc* 
tive area of the farm. 

The land, gently sloping, lies tolerably well for draining, but 
the former outfalls were indifierent ; t^ie bush-drains, which, as 
elsewhere in the locality, had been dug in some of the wettest 
places, did little good ; and, in spite of ridging up in narrow 
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3«ft. lands, the miserable crops were often starved. At intcrvrflg. 
of 33 yds. 2-in. pipes were laid at the depth of 3^ feet ; in the 
lower portions of the longer drains 3-in. pipes were placed ; the 
pipes in the furrows empty into 4 or G-in. mains which collect 
the drainage of 10 or 12 acres, and discharge into dykes or 
ditches 6 or 7 ft. deep, which intersect the symmetrical fields 
and conduct the surplus water into a tributary of the Lea, 
About 70 acres were drained, at 14 ft. intervals and 28 in. depth, 
by the steam mole-ploughs of Mr. Eddington, of Chelmsford ; this 
cost 35^. per acre, with 5^. extra for digging and laying the 
mains by hand labour. Ilut most of this land, thus steam-mole 
drained, has since required to be dried in the ordinary 'way 
with pipes. Fifteen acres were^drained to the depth of 4 ft., but 
as the argillaceous substratum is cut through and the yellow clay 
reached at SJ ft. there appe<ars no good reason for deeper and more 
expensive draining. No difference is observable in the dryness 
of the fields drained at 3^ and 4 ft., nor has repeated obser- 
vation discovered any difference in the outflow of water from 
the same acreage drained at these two depths. The dykes, 6 to 
7 ft. deep, and wide in proportion, present rather a formidable 
obstruction during the hunting season, but effectually separate 
the twenty enclosures into which the farm is now divided. 

Convinced of the economy of steam for the working of heavy 
land, Mr. Prout at once obtained, from Messrs. John Fowler 
and Co., Qf Leeds, a 14-horse-power engine with clip-drum, 
anchor, and 400 yards of rope for 1065/. This tackle, the best 
that was then procurable, has been very effective, is still in 
admirable order, and enables him to get through his work with 
six or seven horses. Even during earlier years ten horses 
sufficed to j>erform the farm work as well as the haulage of 
draining-pipes, road materials, and other extra duties. The 
steam cultivation at Sawbridgeworth has already been described 
in the Society’s ‘ Journal,’ Second Series, vol. iii. p. 121. The im- 
portance of the service, so economieally rendered by the steam- 
tackle, may also be gathered from the subjoined tabular state- 
ment, extracted for me from his books by Mr. William Prout. 

This Table (p. 42) indicates the reiterated operations which 
were at first essential to clean the foul land. But instead of 
the two or three ploughings and a scarifying at first requilite, 
one operation, generally a ploughing 6 or 7 inches deep, now 
suffices to ensure a good and cletui seed-bed. The whole of 
the farm has been subsoiled 15 or 16 inches deep, but an- 
other such subsoiling will probably shortly be undertaken, oo 
of^tually did the steam-tackle disintegrate the formerly sour 
stiff clay, and admit frost, air, and sun, that for a few years 
full crops throve with little extra manuring, and even consecu- 
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live cereals were grown with about 20.9. per acre of artificial 
manure. Experience, hdwever, has shown that to prosecute 
successfully Mr. Front’s system, fertilisers to the value of 50^. 
or 6O5. per acre require to be applied annually. 
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But Mr. Front has clone moie than bring into superior and 
profitable cultivation 4»')0 acres of heavy clay land, thirteen years 
ago worth not more than 20.9. per acre. He has inaugurated an 
almost original system of husbandry. Cereals and clover are year 
after year sold to be removed iiom the occupation ; all ordinary 
rotations are ignorc'd; corn-crops lollow each other on the same 
field for several consecuti\e years ; wheat has been taken for five* 

J ears following; cereals have been leiterated for eight years. 

'or his consecutive corn-crops Mr. Prout only desires deep 
thorough cultivation, extirpation of weeds, and the regular supply 
of plant-food in the form of appropriate portable nmnwes. His 
present system was not adopted hastily and inconsiimntly. Mr. 
Prout is no mere theorist. He brought to Sawbridge worth abun- 
dantexperience, acquired in larming both in Cornwall and Canada, 
and for the first few years endeavoured to farm on established 
principles, to pursue some well-advised rotation, to keep and 
feed plenty of live stock, to increase fertility by the purchase of 
LoiSdon manure. But, like some other agriculturists, he found 
that he could not make a satisfactory balance-sheet. Messrs. 
Lawes and Gilbert’s successful experiments at Rothamsted in 
growing grain^crops in consecutive years with artificial manures, 
justified he believed, the more extensive adoption of this 
system ; and he determined to sell year by year the whole of bis 
growing-crops, and to restore an equivalent of plant-food in the 
form of portable fertilisers. Accordingly in 1864, 147 acres of 
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wheat, 73 acres of barley, and 29 acres of oats, were advertised 
for sale, straw as well as grain to be removed. An average of 
8/. 8s. p^r acre was obtained. Eight sales have since followed. 
Prices have varied with the season and the prospects of the 
market, but reached their highest in 1870, when the total average 
was 12/. 6s. 6d., the wheat making 15/. 3s. lOd. The sale 
account for 1874 is as follows : — 
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The sales are held a week or ten days before the crops are 
ready for harvest. The neighbouring farmers are the principal 
buyers, and at the sale of 1874 one gentleman bought 54 acres. 
The purchasers usually superintend their own harvesting, thresh 
out their own grain, part of it from the field, most of it be- 
fore Christmas, and cither consume the straw or forward it to 
London. Metropolitan dealers sometimes compete for the hay. 
Comfortably to accommodate the increasing company annually 
attracted to the sales, Mr* Prout, in 1866, provided over his 
cart-shed a spacious apartment in which a capital cold collation 
is served before the party proceed to the fields. The crops are 
set out in lots, usually \arying from 5 to 15 acres, each lot being 
conspicuously marked by a pole, surmounted with a board, on 
which the printed number is affixed. Competition is generally 
good, and few lots fall below the moderate reserve placed upon 
them. • Removal of number-boards or other mistakes seldom 
occur ; rarely is a purchase repudiated. Six months’ credit is 
given ; the auctioneer will probably not object to its being 
recorded that he receives for his services 4 per cent., that he 
pays ad«rertisements and meets bad debts, which are neither 
numerous nor serious. After harvest Mr. Prout has the pieces 
measured, and half this expense is paid by the purcha^rs. 
The total cost of the sale, including auctioneer’s commission, 
lunch, &c., is set down at 200/. Although the ‘‘ lot is at the 
risk of the purchaser at the fall of the hammer,” Mr. Prout 'does 
not cease to take an interest in his fine crops. He finds 
reaping-machines and horses at moderate cost to cut down 
the thinner crops ; his barns and out-houses for five or six weeks 
are filled with Irish and other harvest-hands, sometmes to e 
number of 120, a large proportion of them from London. 1 ey 
generally prove themselves well-disposed steady 
and receive from 12a. to 15a. per acre for fagging, and about ba. 
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for tying-up and shocking behind the machines. So well satis* 
fied are these town denizens with their trip to the Hertfordshire 
hills that they usually return annually, c*lose the while their town 
house, and bring their families, three of which last year reached 
the goodly number of ten <^ach, and are generally conveyed, with 
their scanty baggage, in donkey-carts. Harvest got-in, these 
labourers change their country quarters, and frequently have 
several weeks’ hop-picking in Kent. 

I inspected Mr. Front’s l.irm during the first week of last 
August, just as harvest operations begun. Compared with most 
holdings throughout the Midland counties, and even with many 
in neighbouring jiarts of Hertfordshire, Blount’s b’arm exhibits 
a paucity of trees Jind li(‘dge-rovvs. There is no permanent 
grass, a very limited area of green crops, and no live stock 
excepting a couple of Guernsey cows, six agricultural hcrscs, 
a carricigc-horse, and a pony. Wheat is the staple produce, 
generally occupying upwards of 300 ac res. In 1874 there were 
grown 21G acres of Payne’s Rivett, a description of cone wheat, 
and 103 acres of Browick red — two vaiieties which have been 
proved by repeated experiment to be very suitable for the soil 
and climate. Beans, ha\ ing been repeatedly found uncertain, 
are discarded for the present ; oats answer well, about 50 
acres are generally grown, and their area will probably be in- 
creased. No barley was sown last year, but now that it is rela- 
tively dearer than wheat, and producible with a saving of pro- 
bably 10^. per acre on the manure bills, preparation is made 
for drilling 100 acres this year. The crops nearly ready to cut 
looked remarkably well, were reported to be more uniform than 
those of 1873, and annual visitors attracted in ever-increasing 
numbers declared that they improve yearly. With the exception 
of portions of one field behind the house infested with wild oats, 
and one small enclosure of five acres, the farm beauti- 
fully clean. The best crops of 1874 were those on the thinner, 
lighter soils and following clover. 

A brief description of the 20 rectangular fields into which 
the farm is divided, their former management, and present ap- 
pearance, will prove instructive. 

North from the house and premises is Well Field, a 50-acre 
enclosure of strong clay4and,';bearing in 1874 Rivett wheat after 
clover. A bushel and a-half of seed was drilled in October. 
The crop was horse and hand hoed and had no manure, save 
about seven acres, which looked badly in spring, and received 
1^ cwt. of nitrate of soda. In 1872 the field was wheat, in 1871 
beans, and in 1870 wheat. The crop of 1874 was level, with a 
good bold bead, promised to yield 7 quarters per acre, and on 
the 28th July made an average of 15/. 
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Cross Field, comprising 55 acres, grew sainfoin for three years, 
from 1869-1871, and has since borne three wheat crops. Last 
autumn it carried 33 acres Rivett wheat, which sold for lOZ. 10^. ; 
and 22 acres Browick red, more regular, kindly, .and yielding, 
and sold cheap at lOZ. 10^. 

Dudley, measuring 40 acres, had ten years ago a dressing of 
London manure ; in 1872, it was clover following wheat ; about 
eleven acres were broken up and subsoiled 16 iuches deep ; more 
crude clay than was desirable was then brought to the surface ; 
and Mr. Prout considers that the field has accordingly since 
required rather more manure. Wheat followed in 1873, and 
last year there were 30 acres of red wheat and 10 of Rivett, together 
averaging upwards of 1 OZ. per acre. 

Behind the Farmhouse is the Home Field, comprising 45 acres ; 
23 of which were originally in old grass of low quality, ploughed 
up by Mr. Prout, and, in spite of severe cropping, not yet 
exhausted of its riches. It was fallowed in 1862, but, with the 
exception of small patches under beans and other cleaning crops, it 
has grown cereals ever since ; and, amongst the rest, five conse- 
cutive and remunerative crops of barley. Last season it was in 
Rivett wheat, drilled rather late, sold at an average of 9Z. 16«. ; 
not so regular as some other pieces, portions considerably 

knee-broken,” and here and there interspersed with wild oats, 
which will, however, be eradicated by the autumn and spring 
cultivation, preparatory for a crop of black Tartarian oats. 
Nothing at Sawbridgeworth, Mr. Prout assures me, has paid so 
well as the arable culture of the Home Field and other portions 
of inferior gras 3 land. Continuous corn-crops have been pro- 
duced at little expense ; for several years scarcely any artificial 
manures were applied ; the food for the million, as well as the 
profit for the farmer, must have been three times that which 
under any management could have been extracted from the 
original sour rough pasturage. 

By the side of the turnpike road, approaching the farm-build- 
ings, is Whitemoor, bearing 64 acres of black Tartarian oats, 
a fine level crop, put in early in March with the general-purpose 
drill. Three and a half bushels of seed were sown, with cwt. 
OhlendorfTs prepared guano ; a fortnight later 1 J pwt. nitrate 
of soda was applied as a top-dressing, and the crops sold 'at an 
average of 9Z. 15s. Although three cereals have been grown 
consecutively on part of this field, and five cereals over the re- 
mainder, the cultivation has been so thorough, and tlie crops 
have so rapidly and entirely covered the ground, that there as 
heen little opportunity for weeds to flourish ; and ® 

exception of a few patches of squitch-grass in some o t e amp 
furrows, Whitemoor may be pronounced perfectly c ean. 
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Blackacre, measuring 36 acres, was fallow in 1863, wheat in 
1864, beans in 1865, and under white crops ever since. It was 
subsoiled 15 inches deep in 1872, has received subsequently 
artificial manures to the annual value of over 60s. per acre. 
It was perfectly clean, and the good crop of red wheat of 1874 
realised all over 01. per acre. 

Brook Field, 31 acres, exhibited amongst the plastic clay a 
somewhat less proportion of calcareous matter, was clean and in 
good condition, and contained 15 acres of wheat, sold at 9/. 
and 16 acres of red clcjver. 

Beadles, mapped at 51 acres, presented its fourth white crop 
in direct succession ; like the remainder of the farm it was per- 
fectly free from weeds of all descriptions ; the wheat sold at about 
10/. per acre, and amongst it clover-seeds are sown out. 

Cpwcroft, one of the original small enclosures, measures 5 
acres ; some jears ago it had hundreds of loads of tank-water 
applied without obvious efi'ect : like other pieces it has been 
kept constantly producing corn-crops ; has had no fallow since 
1862 ; and being now rather foul is drilled with winter vetches, 
which some of Mr. Prout’s west-country friends assure him will, 
without much trouble of cultivation, effectually choke and destroy 
all rubbish. 

Mr. Prout had, in 1874, 45 acres of clover, which, averaging 
10/. 8^., paid as well as the cereals, and proved besides a good 
preparation for the succeeding wheat-crop. Although 27 acres 
were on land (Parkspring) which for five years immediately 
preceding had grown wheat, there was no difficulty in rearing 
a good plant. The success of the clover-crops depends upon the 
thorough autumn culture, and the use of the very best seed, of 
.which 12 lbs. are deposited amongst wheat or with barley, usually 
by Holmes and Son’s seed-drill, with 26 coulters. To ensure a 
full cut of clover, top-dressings are used. Last sp^g 1^ cwt. 
of OhlendorfTs guano was broadcasted in March ; the' clover was 
mowed and carried in June ; and the result, in two ricks, con- 
taining 70 tons of prime hay, was offered at the sale for 320/, 
Grass being scarce, it was determined to force the second crop 
with 14 cwt. of nitrate of soda. Owing to the continued drought 
probably little benefit resulted from the dressing ; but the crop, 
which was to be mowed without seeding, brought at the auction 
sale, on the 28th July, 31. bs. 9d. Any unconsumed artificial 
manure will doubtless tell favourably on the wheat, for on his 
heavy land Mr. Prout is convinced thqt even the comparatively 
soluble nitrate of soda frequently fertilises more crops than one. 
So soon as the second clover is cleared off, usually towards the 
middle of September, the land is lightly ploughed. 

East of the house and buildings lies a block of about 25 acres 
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not farmed on Mr. Front’s ordinary system. Part of the produce 
is retained and returned to the land ; manure from the cart and 
carriag^e-horse stable is applied, green crops are grown, and it has 
been in contemplation to lay down a portion in permanent grass 
when it has been raised to a state of high condition. That it 
has already reached this desirable state is tolerably evident from 
the admirable results it yielded last harvest. Four acres carried 
a magnificent crop of Kivett wheat, which Mr. Front, anxious to 
test the yield, bought in for 17Z. 1G«. It must reach 8 quarters. A 
bushel over that was Mr. Front’s highest return obtained in 1868. 
Four acres were devoted to black Tartarian oats, following 
rye-grass, and produced a yield of 10 or 11 quarters per acre. 
Conterminous were some fine cow-cabbage, sunering apparently 
little from the protracted summer drought, and a couple of acres 
of yellow globe mangold dunged, drilled with dissolved bones, 
thirty inches apart in the rows, a splendid regular plant, from 
which many of tlie lower leaves have been, with impunity, 
gathered as a bonne houclie for the Guernsey cows that supply 
milk for the family and servants. For this crop Mr. Front had, 
on his sale day, an offer of 20Z. per acre. A late planted but 
promising piece of swedes followed a crop of tares, which had 
been consumed by the cart-horses and dairy cows. 

The remainder of the 25-acre home piece was occupied with 14 
acres Italian rye-grass, broadcasttid in August, 1873, on freshly 
scarified wheat-stubble, thrice cut, rapid growth being secured 
by a dressing of 1^ cwt. nitrate of soda applied immediately the 
first cutting was removed. In a former season the rye-grass was 
sold for 201. per acre, with the privilege of cutting and carrying 
off whatever grew from Lady-day to Michaelmas. 

The busy season at Sawbridgeworth commences whenever 
the stubbles are cleared ; steam and horses are fully occupied ; 
thorough cleaning, horse and hand hoeing have, however, so 
thoroughly extirpated weeds that autumn scarifying is now 
seldom requisite. A furrow of 6 or 7 in. is turned over ; 8 acres 
of such wprk is daily performed by the 14-horse engine and 4- 
furrow plough. An extra horse of two are occasionally purchased 
to hasten the ploughing and wheat-drilling, for the earlier and 
drier this calcareous clay is ploughed up and planted the better. 
For wheat only one furrow is given. But this autumn 100 acres, 
steam^ploughed in September, were six weeks later worked over 
with the 4-furrow plough, on which the coulters remain as 
usual, but from which the second and fourth mould-boards are 
removed* The ground, thus thoroughly cut and turned ovct, is 
loft in a ridge-and-furrow form with a large surface exposed to 
the beneficial action of the weather, and when h^^wed do^ in 
spring will produce an admirable seed-bed for the Hallet s pedigree 
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barley, for which it is intended. Tn early spring the wheat is 
sometimes harrowed, and invariably, as soon as practicable, it 
is horse and hand hoed, every advantage being taken of fine 
weather, and all available hands being set to work. The spring 
corn, forced with superphosphate or guano drilled with it, and 
shortly top-dressed with nitrate, speedily, covers the ground, and 
hence seldom requires hoeing. 

The labour question has troubled Mr. Prout less than many 
of his neighbours. His steam-tackle economises both horse and 
hand labour, and keeps his labour account under SO.?, per acre. 
His engine-men have from 18/?. to 2\s, a week ; carters IG 5 .; 
ordinary labourers 155.; some of the regular hands have also 
their cottage and garden rent free, and cows have been kept to 
supply each family with 3 pints of new milk daily — a boon which, 
however, has hardly been sufiiciently appreciated ; and the men, 
recently offered their choice of going on with their 3 pints ol’ 
milk or accepting as an equivalent 2s, a week, grasped at the 
money, to the almost certain detriment of the health of their 
young growing children, who can get no other food so good and 
nutritive as milk. Like other employers, Mr. Prout complains 
that, pay as he may, he docs not now get as much work done 
as formerly ; young active men are said to be scarce, and he 
threatens to import a few picked hands from the North, whence, 
twelve years ago, he had the active intelligent bailiff, who has 
been of great service in successfully carrying out the details of 
his system. In the subjoined amounts paid for labour from 
1868-74 the bailiff’s ^vages of 100/. a year are included. Unlike 
most other farms, the labour payments have not increased during 
recent years ; they exhibit an annual average of 635/. 145. 4d. 



£ 

ff. 

d. 

1868 

.. .. 009 

U 

6 

1869 

.. .. 051 

14 

% 

1870 

.. .. 6.U 

5 

6 

1871 

.. .. 578 

8 

6 

1872 

.. .. 756 

8 

10 

1873 

.. .. 653 

9 

6 

1874 

.. .. 567 

14 

6 


The economical use of artificial manures is a matter of grave 
ebnsideration with Mr, Prout, as with others who pursue high 
farming. Chief amongst the debateable points are what amounts 
yield the best returns? What are the suitable combinations 
of phosphatic and ammoniacal fertilisers ? What mode of ap- 
plication is least wasteful? In the soil neWly worked up 
by steam, and on the poor grass-land recently Converted into 
arable^ Mr. lout’s thorough cultivation secured full grain-cro])s 
with little outlay for artificial manures. For several years his 
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total annual outlay for manures did not exceed 500/., being at 
the rate of about 20«. per acre. But as cereals continued to 
follow e1u>h other more plant-food had to be provided, and Mr. 
Prout now considers that he requires to expend upwards of 
1200/. annually on portable manures, or between 50^. and 60s. 
per acre. During the last seven years the annual expenditure 
has not materially varied ; the annual average is 1269/. 15s. 4<2., 
or about 55s. per acre. Whilst Mr. Prout anxiously studies 
economy in the use of these expensive fertilisers, he declares 
that it is often the last 10s. worth that brings the best return I 

Bones, mineral superphosphate, guano, and nitrate of soda are 
the manures generally used. 

A favourite mixture for drilling with the several crops is 
made with equal proportions of ^-inch bones, freely saturated 
with water, and mixed with mineral superphosphate on the floor 
of one of the disused barns. The excess of acid in freshly pre- 
pared superphosphate, and the fermentation produced by the heat 
and moisture, dissolve the bones, and in .about three months there 
remains a soluble richly phosphatic manure, which, after spread- 
ing out thinly, dries and, mixed with a few sifted ashes, is readily 
distributed either by hand or drill. Three to five hundred- weight 
of this mixture constitutes the usual dose applied to moin of 
the cereals, excepting the wheat-crop on the clover leys, which 
derives pabulum sufficient from the unexhausted dressings applied 
to the clover, and from its gradually disintegrating roots. 

Both Messrs. Prout and Middleditch prefer to apply phos- 
phates as well as guano by diill. Thus, deposited in close 
vicinity to the rootlets, more immediate effects are produced, and 
less waste occurs from valuable soluble matters being washed 
into the subsoil. 

What Mr. Prout chiefly requires in a drill is that seed and 
manure should be deposited from separate tubes, and the manure 
placed fully ^-in. below the seed, from which it is thus separated 
by a thin layer of soil. The concentrated active manure is in 
this manner prevented from doing harm during germination 
when it is not wanted ; but is sufficiently handy, and probably 
more fittingly diluted, when the tender spongioles, having ex- 
hausted tbeir infant stores, are ready to decompose and absorb 
the food-supplies in the soil. 

Priest and Woolnough’s drills are used at Sawbrid^worth, 
and Mr. Middleditch has been in frequent communication with 
Messrs. John Fowler and Co. regarding the ]^rfecting of a steam 
corn and manure drill which they hope to bring out. Mr, 
has found considerable difficulty in getting the makers of anJ s 
to carry his ideas into practice ; he complains that some o em 
have become very independent — ^they hold themselves a 

VOL. — 8. S. ® 
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from the Royal Agricultural Society's trials, and the Society 
„and the public thus lose the benefit of their experience. The 
most effectual plan to bring all makers to the competitive trials 
would be to prevent ipanufacturers or their agents exhibiting 
any of the implements, which are specified in the prize sheet of 
th^ear, unless duplicates are also entered for trial competition. 

The nitrate of soda, in doses varying from 1 to cwt., is gene- 
rally broadcasted on the e<'reals in March or early in April, and on 
the clovers and rye-grass in early spring or after the first cutting 
is removed. Where more than 1 cwt. is to be used, a double 
chance of benefit results from applying tlic amount in two doses, 
at intervals of a week or ten days. Grateful and generous as is 
the well-managed soil, it is not necessary to entrust it with 
more soluble fertilising materials than are sufficient for the im- 
mediate wants of the growing crop. 

No farming is fairly entitled to commendation unless it is also 
profitable, and the important practical (question is, how does 
Mr. Front’s system pjiy ? From the books and accounts, which 
are kept with as much care and order as the farm itself, a satis- 
factory balance-sheet can be produced. Few large concerns have 
such simple receipts; nearly the whole aie realised from the 
auction sales, which were begun in 1800, were not held in 1867, 
but have since been continued annually. Having abstracted and 
averaged most of the payments for s(‘ven years, the same period 
may fittingly be taken for the receipts, and the totals of the sales 
since 1868^arc accordingly subjoined. 


£ 8 . d. 

1868 4,720 0 8 

1869 3,742 0 0 

1870 5,232 7 4 

1871 4,025 14 11 

1872 4,743 11 10 

1873 4,570 4 10 

1874 4,628 " 9^6 


£ 32,268 2 1 

This gives an annual average of 4G09Z. ll^. hd. To this 
there remains to be added the produce of from 15 to 18 
aOres, part of the 25 acres lying near home, described on page 
47, which, unlike the remainder of the farm, is not cropped so 
continuously with corn, nor fed so exclusively with artificials ; it 
is usually devoted to growing hay and roots for the horses and 
milk^ws; but its labour and seed bills are included in the 
genenttl payments, and its annual returns are estimated at 200/. 
^is c^gs the total receipts of Blount’s Farm to 4809/, 11s. 6d. 

The annual acreable averages will convey to many a more 
definite idea fo the actual returns. iThe four years, 1868-1871f 
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inclusive, exhibit better results fur wheat than the three later 
years, but this is not peculiar to Mr. Prout’s farm. "The dry, 
warm year of 1868 produced, especially on heavy land, one of 
the most prolific wheat-crops ever -grown in England. The 
early season of 1870 was also favourable for clay-land crops. 

The following Table presents the acreable returns obtained 
from each of the seven sales : — 

1 st. For the whole of the crops sold. 

' 2nd. For the wheat-crops alone. 

3rd. The average value of wheat per quarter for the week in 
July in which the sale was held. 


\pars 

Total 

AvciOKi*) 

Wheat 

A\enige8. 

Price of Wheat 
on Week of hale 


£ a <1 

£ 8. 

£ 8. d. 

18G8 

VI 0 2 

14 14 2 

3 2 9, 

ISO!) 

10 12 U 

14 0 8 

2 11 9 

1S70 

12 (i 0 

15 3 10 

2 12 10 

1 871 

10 19 3 

14 3 2 

2 18 0 

JS72 

1 10 10 0 

11 0 5 

2 19 1 

1873 

10 0 0 

10 8 11 

3 0 0 

1874 

10 13 3 

10 17 7 

2 18 0 


The annual payments ioi labour, manure, and auction sale, 
have already been noted and commented on. Considering the 
quality of the land as well as the capital sunk in its purchase 
and improvement, 1)00/. a ^car, or 4(5 a. per acre, may be taken 
as a reasonable rent ; rates and taxes absorb about 220/. ; the 
keep oi the 6 agricultural horses and the 2 nags is set down at 
30/. each. As the fodder and roots consumed by the 2 dairy 
cows have been credited amongst the receipts, 40/. a-jrear must 
be added for the keep of the cows. These items, with 250/. for 
seed, and 230/. for expenses of steam-culture, are detailed in the 
subjoined statement. ^ 


Manual labour, iDduding bailiffs salary of 100/. •• .. 

12 mouths’ keep of 6 agricultural horses, at 30/. 

, , Carnage-horse and pony 

, , 2 milk-cows 

Engine and tackle cost 1065/., inteiest at 6 per cent* 

, , Depieciation annually at 5 per cent. .. 
, , Wear and tear of machmery 

,, Coal bills •• 

^ » f Oil 

Corn and clover-seeds 

Artificial manures, at 55s. per aors 

(Attcti0u sale expenses .« 

%nta 21 per ^cre.. .. .. .. .. «• 

Bates, .taxes, and tithe 


685 

180 

60 

40 

63 

68 

77 

42 

5 

250 

1269 

200 

900 

220 


£3984 
E 2 


Total annual paym^ts 
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Abstracting the seven years’ accounts from 1868 to 1874, in- 
clusive, the results stand thus : 

£ 8. d. 

Bsoeipts ' .. 4809 11 5 

PayiueDts 8984 0 0 

Profit .. ' £825 11 6 

An annual profit of 82«5Z. derived from 450 acres of rather 
second-rate clay-land, and maintained throughout seven years, 
affords satisfactory testimony to Mr. Prout’s system. That the 
consecutive corn-crops sold off year by year have not exhausted 
or deteriorated the land is evident from the improved quantity 
and quality of the growing crops, and very notably also from 
the incre^ed value of the farm, which, instead of the 33/. origin- 
ally paid for it, would now bring double that amount. Indeed, 
so recently as February, 1875, the estate, purchased at less than 
16,000/., has been valued by a very competent surveyor at 
31,0007. This enhanced value represents a handsome return, 
not only for permanent improvements, but also for the meagre- 
profits of the earli(*r years of Mr. Prout’s occupation. Very 
few land investments, under any description of management, 
pay, like Mr. Prout’s, a fair interest on outlay and double their 
value in thirteen years, 

Mr. Middleditch, settling himself down to farming in 1866, 
after several years’ commercial pursuits in India, was struck 
with the accounts of Mr, Prout’s agricultural successes : a survey 
of the clean and bountiful crops at Sawbridgeworth made him 
an enthusiastic disciple ; and he determined to prosecute the 
system at Blunsdon, three miles from Swindon, where he had 
just acquired 160 acres of heavy clay-loam. But this small holding 
affording inadequate scope, he purchased four other conterminous 
farms, making, with 44 acres of land rented, an aggrgpalif of about 
600 acres arable and 100 acres pasture. He rehabilitated an old 
farmhouse, surrounded it with a pleasant shrubbery and garden, 
planted a belt of plantation as shelter from the south-west winds, 
which drive up rather severely some 35 miles from the Bristol 
Channel. From his elevated healthy site on ' the coral-rag 
ridge, he overlooks his compact farm, commands a magnificent 
view of the beautiful valley of the White Horse, counts upwards 
of a dosen village churches, and in bright weather catches the 
light reflected from Cirencester College, eleven miles north- 
wards. To the. east of the house lies the pleasant village of 
Blunsddb, quaintly-built on sloping limestone banks, with 
springs of splendid water trickling forth from almost every 
garden. 
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But seven years’ anxious thought, hard labour, and liberal 
well-directed outlay of capital, have been required to make 
Blunsdon what it now is. To the purchase-money, which aver- 
aged 70Z. per acre, fully 20/. have been added in draining and 
other improvements. Eleven miles of wide, worthless, wasteful 
hedgerows have been grubbed up ; 180 acres of poor sour wet 
grass have been converted into profitable corn-land ; instead of 
small enclosures, there arc now a field of 240 acres, another 
of 150 acres, two of 50 acres, the others somewhat smaller. No- 
where have I seen draining more carefully and thoroughly done ; 
nowhere does steam exhibit greater triumphs of deep, thorough, 
clean culture. The land is mostly a strong clay-loam, tolerably 
friable from admixture of vegetable fibre, the result of its having 
only recently been brought under arable culture. It is of deeper 
und better quality than Mr. Front’s. Underneath the loam is a 
thin stratum of yellow marl mixed with clay, resting about two 
and a half feet down on beds of marl and blue clay, which extend 
downwards for inany feet. The superior quality of the soil 
doubtless mainly depends upon its being at the meeting of the 
three gcohigical strata, the coral-rag, Oxford clay, and the 
alluvial deposit which constitutes a portion of the old baf^ of 
the Thames. Forty acres having been little more than l^hree 
years in Mr. Middleditch’s possession, are still, as he descpribes 
them, in a transition state, and have not yet been entirely freed 
of their former heritage of couch, docks, and garlic. 

During three years Mr. Middleditch effectually drained his 700 
acres, at a cost varying from 8/. to 15/. One field of 8 acres, 
drained with 4-inch pipes, actually cost 19/. 3^. 6e/. per acre. 
A portion of the money required has been borrowed from the 
Lands Improvement Company, at an annual charge of 6/. 14s. Id. 
per cent., which in 25 years pays both principal and interest. 
Often he has had 100 men busily at worky in gangs of three or 
four, making the four-foot excavations at a cost of from 2s. 6d. to 
Is. 6d. per chain ; a trustworthy man on day-wages is told off 
to lay the pipes for about 20 excavators ; to ensure the levels 
being kept, and the fall, which is sometimes not very great, 
being made the best of, water was systematically let down every 
drain before the pipes were laid. The draining of heavy land 
being uncertain, and often ineffectual, when the pipes run askew 
or across high-backed lands, the drains at Blunsdon have in- 
variably been placed in the original furrows, which vary from 
5 to 7 yards. Little reliance is placed on 1-inch; or even 
2-inch pipes, which Mr. Middleditch considers liable to get 
displao^ or blocked, and he has accordingly buTied**but fw 
smaller than 3-inch pipes, whilst in the lower portions of the 



54 


Rqfiort on Messrs. Prout and MiddleditcKs 


longer furrows, and wherever the fall is inconsiderable, 4*inch 
pipes are used. 

The mains have 6, 9, 12, and eyen 15-inch pipes. A/proportion 
of these larger pipes for the mains are made with 4-inch inlets, 
into which the furrow-pipes are securely fixed. Approaching 
the outfall a few glazed '^socket-pipes are used, to diminish risk 
of injury from frost ; and every outlet is neatly and securely built 
up, and the opening protected with a stout iron grating. In 
striking contrast to the 1 2-inch outfall j)ipes five feet down, Mr. 
Middleditch has also built in one of the 2-inch pipes, which his 
predecessors used lor their main c‘xits, and buried only two feet 
from the surface. Several of the mains empty into convenient 
pools, supplying water used chiefly for the steam-tackle. This 
draining is certainly costly, but it is unusually efiective. During 
the first week of 1875 it was subjected to a severe test. The 
heavy snow which had come down during the previous ten days, 
and represented probably two inches of water, suddenly melted, 
with the additional fall of about an inch of rain; the 12-inch 
mains ran three-quarters full ; four days later, on January 8th, 1 
walked over Mr. Middleditch’s fields and was surprised to find the 
land dry and firm, no evidence of flood or washing remained ; the 
surface of the heavy land was not caked or run together, not n 
blade of wheat or a bean-plant was injured. Over the hedge, 
in fields drained at shallower depths with smaller pipes, the 
mains being of insufficient capacity, and the ground puddled 
with horses’ feet, walking was heavy, water was not fully removed 
ficom the furrows, and the surface was run together in a manner 
likely to interfere with the future growth of the wheat. 

Mr. Middleditch began farming with horses, but finding that 
his work was not sufficiently rapidly and seasonably performed, 
he shortly hired steam ; and in 1871 he purchased two of Messrs. 
John Fowler and Co.’s 20-horse engines, with ploughs, scari- 
fiers, &c. Strictly and intelligently looked after l^the master 
and his staff, this powerful set has done an imml^se amount 
of capital work. Of superior manufacture, and largely made of 
'Bteel, they can safely work up to 100 horse-power. Mr. Middle- 
ditch furnishes me with the subjoined statement (p. 55), setting 
forth the work performed for himself and his neighbours for 
the past four years. InBl873 and 1874 about 200 acres have 
besims been drilled by steam. 

Mr. Middleditch’s thoroughly and deeply cultivated clean fal- 
lows amply testify to the efficiency of his steam-tackle. It is 
impossible to have work better done ; the 90 acres fallowed in 
1874 h«|le mostly been cultivated five or six times to a depth 
of 12 or 15 inches, and 20 acres of on^ heavy clay piece, on the 
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occasion of my visit in July, was receiving an efficient sub» 
soiling to a depth of 28 inches, at a cost of about 20 j;. per acre. 
This operation is undertaken chiefly for the purpose of ensuring 
superfluous rainfall finding its way through the adhesive clay to 
the drains. But where the land is not puddled or trodden with 
horses* feet in wet weather, such subsoiling will not be required 
to be repeated for 8 or 10 years. The daily consumption of coal 
when ploughing 10 inches deep is about 2 tons ; coal costs 2(k(. 
a ton at Swindon. At convenient points pools are formed from 
which water is obtainable even in the driest seasons. Through- 
out the farm good roads have been made, along which engines 
and water-carts conveniently tiavel. Archways over ditches 
have been strengthcne<l and widened ; the field gateway# are 
set out to 20 feet, and provided with double gates. The multi- 
farious steam-machiner> is carefully housed in the disused barns 
and shedding; whilst engineers and other regular servants are 
comfortably located in the commodious dwellings which erewhile 
were the faimhouses of the several holdings now gathered into 
one. 


1 

1 

1 


Ploughing 

Cultivating 

Dragging 

Total Work 

fl iQ 

II 



Acres 

Acres 

Acres , 

Acres 

Acres 

£ «. 

d. 

1871 

Mr Middlcditch .. 

48 

257 

508 

1421 

2234 




, For hire 


54 

135 

•• 

189 

102 12 

0 

1872 

Mi Middleditch 

35 

495 

292 

1692 

2514 




For hire 

•• 

124 

168 

260 

552 

306 12 

1 

1873 

Mr. Middlcditch .. 

,, 

399 

367 

854 

1620 




For hire 

- 

78 

917 

708 

1703 

747 4 

6 

1874 

Mr. Middleditch ' .. 

72 

364 

421 

1156 

2018 



1 

For hire .. ., 


31 

S48 

294 

873 

310 4 

0 

j 


155 

1802 

8356 

6385 1 

11698 

1466 12 

7 


The economy of steam as compared with horse-pow^ in 
cultivation especially of the heavier sfils, cannot now be ques- 
tioned. Indeed, estimating the enhanced value of horses, the 
increased cost of horses* fo^, with the damage that horses do 
by treading and poaching, and the comparative tardiness with 
which they perform autuqin work, it appears difficult to undei^* 
stand how heavy arable land can be profitably managedj^y honse* 
poiker. The advantage of steam is forcibly exhibited in the 
following statement prepared by Mr. Middl^itch, the estimate 
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of cost being taken for the more common 12 or 14-horse-power 
tackle, 

AFPBOXDcaTE Cost of Steam Cultivation with Fowler’s 
12 OB 14-h.p. Tackle. 

£ 8. d. 

Interest on 20007. at 5 per-cent, for 1 year, 1007., or working) a q 
200 days per annum, per dicm f 

Depreciation on 20007. at 15 per cent, for 1 year, 3007., or work-) j jq q 
ing 200 days iier annum, per dicm f 

Wear and tear, duplicates and rejmirs, 1007. per annum, pei) q iq q 
diem I 


Hopes, 1007. every 2 years, or per diem 05 0 

Oil, 257. per annum, or ^ler diem 0 2 6 

Coal, two tons per diem at 25«. i)er ton, average 2 10 0 

£ 8. d. 

lilaTmiil lalour — Head driver per diem 0 3 4 

Second do. do 0 2 6 

Ploughman do 0 2 2 

Boy do. 0 18 

0 9 8 

Water and coal carting, per diem 0 10 0 


£0 7 2 

Plus piece-work wages as under : — 

Cost of ploughing — 

12 acres per diem — coat as above— ^ler acre 0 10 7 


Extra for piece-work — per acre 0 0 9 

Total jicr acio 0 11 4 

Cost^of cultivating — 

20 acres per diem — cost as above— per acre ..0 G 4 
Extra for piece-work 00 6 

Total per acre 0 G 10 

Cost of dragging— 

70 acres per diem— cost as above — per acre ..0 1 10 
Extra for piece-work 0 0*1P 

Total per acre £0 2 1 


This is not much over half the cost at which similar work on 
heavy land is done by horses. But even these moderate rates 
may be further reduced ^ke tackle, when it can be spared, 

is hired out. In many localities 300/. to 400/. may thus be 
earned annually, reducing, probably to the extent of 20 per cent., 
the cost of the work done at home. It is those extra earnings 
particularized above which enable Mr. Middleditch to perform 
bis steam-work at the very low rates of Ss, per acre for 6 to 8 
inch ploughing, 6s. lOtf. for cultivating, and Is. 6d. for dragging. 
The principle of paying by results is introduced as far as possible, 
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even with the steam-work. The enginemen have a standing wage 
ranging from 13s. to 20s., and receive besides a premium of 8d, 
per acre for dragging, 6d. for cultivating. Is. for ploughing. 
Is. 6d. for subsoiling. The principal carter has 3s., the second 
2s. Cwf., per day. These, with 2 boys, constitute the entire ordi- 
nary working-staff of the farm of 700 acres. This economy alike 
of horse and hand-labour is a very striking feature of the farming 
at Blunsdon. Mr. Middleditch’s predecessors on the farms he 
occupies used 36 horses ; he generally has 5 or 6. The cost of 
manual labour for the arable land throughout the district is up- 
wards of 30s. per acre ; including enginemen, carters, and extra 
hands hoeing, his is under 20s. 

Steam has greatly contributed to Mr. Middleditch’s successes : 
it has enabled him to have his work done thoroughly and 
economically, his land ploughed up early, and, whilst it was 
dry, his seed put in well and seasonably. In l874 he began 
drilling with five pecks of wheat on 20th September, increased 
his seeding to about six pecks throughout October, and had 
finished 450 acres of planting by the first week in November 1 
To make the best use of those few precious weeks which imme- 
diately follow harvest, he has recently purchased a second set of 
steam-tackle, consisting of a pair of Messrs. FoWler and ‘.jCo.’s 
14-horse-power engines, with ploughs, cultivator, &c. This 
^ill render him independent of the six or eight horses i^hich 
he has been in the habit annually of purchasing or hiring in 
autumn, and using for getting his seed in. Although one pur- 
chased horse went quite wrong this autumn, the loss on the 
seven bought — and sold after ten weeks' hard work — was only 
31Z. The perfecting of the steam-drill, which is now heavy, 
difficult to steer, and only feet wide, will considerably expe- 
dite and economise autumn labour. Mr. Middleditch believes 
that a steam-drill will shortly be produced, probably in two 
sections, each 10 feet wide, capable of sowing 40 acres a day, 
putting in both seed and manure, and with drags attached 
before and behind. 

During the earlier years of his occupation Mr. Middleditch was 
so confident of the power of ftteam to cleanse foul land, and so 
anxious to secure full annual returns, that he regularly cropped 
the whole of his arable area, and trustPfcd to autumn^ culture to 
get rid of the rubbish he had inherited. In 1873 almost the 
whole farm was devoted to corn ; but wet seasons favoured 
weeds; and in 1874, 90 acres were in bare fallow; in 1875, 
43 acres will be under mangold or potatoes, about 20 acres in 
summeiwfallow after vetches. As at Sawbridgeworth, wheat has 
hitherto been the staple produce, five crops have sometimes 
followed in direct succession. The strong deep land is pro-* 
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bablj more suitable for wheat than for barley or oats. Beans 
are found remunerative, and a good preparation for wheat. 
Clover has not yet been systematically grown. A week or ten 
days before harvest the growing crops are sold by auction. 
Both straw and grain are removed, but Mr. Middleditch evi- 
dently parts regretfully with bis superior crops, rightly thinking 
that he could harvest them as well as anybody else, and might 
enjoy the purchaser’s as well as the grower’s profits. 

JLeaving the house and passing westward through the garden 
and orchard, and still on the thin coral-rag, are two acres oi 
lucerne, kept clean by frequent horse and hand hoeing, cut three 
or four times a year, chiefly for the horses, and proving so 
serviceable that its culture will speedily be extended. Adjacent, 
and still on the upland limestone-rag, arc 35 acres of sainfoin, 
laid down in 1871, and biinging annually between 6Z. and 7/. 
per acre : in 1874 it realised 8/. bs. The first crop generally 
fetches 51. ; occasionally it has been cut twice : the aftermath, 
which is fed off, usually brings 30s.; but, owing to the scarcity 
of grass, when pul up for public competition on July 23rd, 
1874, the grazing, let until October 1st, averaged 3/., whilst 
one lot realised 90s. At this high figure it was rented to afford 
a fresh and healthy bite for 150 superior Cotswold lambs. To 
no better purpose than the growing of sainfoin can this thin 
limestone soil be put. To sustain fertility the ciop receives 
an occasional dressing of the limited amount of stable-manure 
which is made, and is also helped by the cake and corn given to 
the sheep which graze down the autumn bite. When the sain- 
foin has exhausted itself, one or two capital corn-crops will 
follow ; but there is neither depth nor staple of soil to justify 
the adoption of the consecutive grain-crops, which can be pro- 
duced on the lower, deeper, and heavier portions of the farm. 

From the table-land on which stand the house^aarden, and 
sainfoin field, a few steps bring us to the ^i^y-sloping 
enclosure of 150 acres of especial interest in the annals of 
steam-ploughing — ^where fourteen years ago one of John Fowler^s 
engines astonished the Wiltshire farmers by its power and 
aptitude for land-culture. In 1874 this large field was chiefly 
4ieeded with Rivett wheat, the third wheat-crop in succes- 
100 acres, of splendid promise, standing on the 
sale^dSsy beautifully erect ; some of the straw upwards of 6 feet 
high ; many heads discoverable numbering 100 grains, and one 
gi^ag the bountiful increase of 120 grains. The best por- 
tion sold for 172. 5s. per acre, and, even with the autumn fall 
in the ssioe of whbat, must still have left a fair profit. Several 
plots when threshed out averaged 7 quarters ; one reached 8^ 
quarters. The stout bright straw, whiem looks like 40 to 45 cwt. 
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per acre, will probably, as in former years, be disposed of for 
paper-making, tbe Spanish wars having interfered with the sup- 
plies of tbe Esparto grass. For cutting, tying, and shocking, 
25s. ^r acre is being paid. Some of the best of this go(^ 
crop is on land which Mr. Middleditch found under old turf, 
but on which corn has since been grown tininterruptedly for 
three, and on one portion for four years. On one part of 
this enclosure where it was recently drained, with the further 
disadvantage of being ploughed and drilled wet, the crop was 
thin and poor, several lots realising only 4Z. per acre. Amongst 
these thin portions wild oats had shown themselves, and 
Mr. Middleditch is now convinced t^at a summer-fallow or 
early-spring cultivation, and a icrop of oats or barley, would 
have answered better than wheat. For two years, excepting for 
drilling and hoeing, horses have not been employed in the 
cultivation of this large field. During September, 1873, the 
steam-ploughing was performed in ten days, the engines working 
from daylight till dark. In October, 140 acres were drilled with 
about bushel of Rlvett wheat, in 10-inch rows: a consider- 
able proportion was deposited by the steam-drill. In spring 
the crop was harrowed, part of it horse-hoed, most of it ^and- 
hoed, whilst the weakest portions of it received a dressUig of 
about 2 cwt. superphosphate, and 1 cwt. nitrate of soda. 

Visiting Blunsdon on January 8th, 1875, 1 found that 70 acres 
of this fine field had been steam-ploughed in September, dragged 
and again drilled with 6 pecks of Rivett wheat, which looked 
forward and vigorous, and perfectly clean ; indeed with such 
crops there is little room for weeds. Sixty acres, including that 
portion where the inferior spring-wheat had grown, have been 
steam-ploughed early, advantage taken of the dry weather in 
August, dragged and drilled October 12th to 16th with winter 
beans. Two bushels of seed were deposited per acre, in rows 
19 inches apart, with the steam-drill, which deliver^ at the 
same time doses of the following manures: — 3 cwt. super- 
phosphate ; 2 cwt. superphosphate with 4 cwt. ashes ; 5 cwt. 
lime with 1 cwt. salt; 6 cwt. Bristol manure, made from the 
dead and damaged Irish, foreign, and colonial beasts, from 
which all available fatty matter is first extracted. To secure 
the regular distribution of these manures, they arc drilled along 
with 1 cwt» of kiln-dust, obtained from Burton at a cost of 
4Z. per ton* Five acres are set apart for each manure ;||^p 
the middle of each plot is a strip firom which the maitaro 
hw been altogether withheld. Such experiments may probably 
discover what hitherto has been a desideratum, namely^ a trust- 
worthy portable fertiliser for the bean-crop. Throughout the 
beans look remarkably strong and regular, and promise to be 
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aa easiljjr cleaned, and more prolific, than those grown in 1874 
on the plan of two rows 8 inches apart, and on each side a 
fallow strip of inches. But even with these wide spaces, 
the 18 acres of 1874 averaged 9Z. 10s. Twenty acres of this 
150-acre inclosure ste^m-ploughcd, dragged, and dunged on 
the surface, now lie ready for mangolds or potatoes, for which 
Mr. Middleditch expects to obtain as ready and remunerative a 
sale as for his corn-cro])s. 

The North-field, a farm in itself, comprises 240 acres. Over 
220 acres of this broad level expanse, unmarked by lands or 
ridges, with only a few furrows cleared out in some of the old 
boggy places, waved in July, 1874, a splendid regular crop of 
Biddeirs Imperial wheat. Cereals have been grown in various 
portions for four or five years without intermission, the latter 
crops proving quite as good as the first. After steam- ploughing 
and {^ragging, G pecks of seed were put in, during the first 
week in October, partly by horses and partly by steam-drill. 
The steam-drilled land was hand-hoed, as the seed was not suffi- 
ciently regularly deposited to permit the use of the horse-hoes, 
which went twice through most of the horse-drilled wheat. 
On all, except the newly broken-up land, 3 cwt. of dissolved 
bones were applied at seed time ; ] J cwt. nitrate of soda, 
as a top-dressing, in spring. For this fine field the average 
acreable price obtained, in July, 1874, was IIZ. Twenty acres 
on the upper side of this large enclosure were, during^ 1874, 
thoroughly summer-fallowed. One of the last remaining of the 
Stmrfluous hedgerows, with many tons of tree-roots, has been 
efi^tually torn out, and the ground levelled and made ready for 
profitable occupation. As soon as the crop of 1874 was cleared 
off, the steam-plough was at work ; about 40 acres were scarified, 
but this leaves too much stubble and rubbish on the surface, and 
in the succeeding summer is more apt to be overrun with weeds. 
Rivett and blue-cone wheat, to the extent of 6 pecks jflSPUcre, were 
drilled ; the work being finished early in October. One portion 
of the field harrowed about a week after drilling has been left 
rather thin, but the whole of the wheat is most promising. On 
20 acres of the heaviest portion of this field, never yet subjected 
* to thorough cleaning, vetches are drilled, presenting a thick good 
crop, intended for sale, most probably to be penn^ off in May 
with sheep ; for, partial as Mr. Middleditch is to portable fertil- 
iaeijL he knows full well how much condition heavy land receives 
from liberally-fed sheep, penned on it during dry^ weather. 

The three meads, comprising 33 acres, presented, in July, 
1874, a good crop of Rivett wheat. Although the fourth corn- 
crop in direct succession, the thorough autumn culture, horse 
and hand-hbeing, and uniform regular crops, prevent the growth 
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of weeds. Three cwt of dissolved bones and } cwt. of nitrate of 
soda have been used this year as manure, and the field made an 
average o£ 13/. ; in 1873 it reached nearly 15/. The prospects 
for 1875 are equally good ; steam-ploughing and dragging were 
early finished — a matter of paramount importance in the profit- 
able management of this heavy land : two bushels of Browick 
red, the filth wheat-crop in succession, were steam-drilled in 
October, with about 3 cwt. of dissolved bones, and by the first 
week in January the plant looked very forward, many of the root- 
lets already down several inches, and tillering as much as many 
crops will have done in April. On Newlands were 34 acres of 
Rivett wheat, the fourth corn-crop in succession ; not so strong 
or thick as some other pieces, but averaging 10/. per acre. 
During the summer of 1874, 12 acres adjoining were thoroughly 
fallowed. On these pieces, in October, 6 pecks of Browick red 
were drilled with the usual dose of phosphates, and three months 
later the wheat looked foiward and promising, especially on the 
aummer-fallowed portion. 

Mr. Middb^ditch, although not >ery partial to grass-farming, 
still reserves about 100 acres ol old turf, kept, he declares, more 
ior amenity than profit, and because his friends tell him tl^t, if 
his estate were for sale, purchasers would deplore the want of 
permanent grass, hedgerows, and trees. The grass, for ^ears, 
has evidently been neglected and very wet. In the trial holes 
the water stood before the draining, even in a dry time, within 
a foot of the surface. The whole of the ploughed land having 
been dried, the grass was drained during the winter of 1873-74. 
Mr. Middleditch is not troubled with the fear, still somewhat 
common, that his grass-land may be overdrained. Down into 
4-it. drains only surplus water flows, and in a dry season the 
4-ft. stratum must be saturated before water runs to waste. 
Drained so recently, the grass has not yet fully profited by the 
operation ; the herbage is still rough and of improvable quality. 
But even in its present condition, it yields a fair return. Let 
by auction in May, for six months, it has averaged annually 
during the four yearly auction sales a little over 4/. per acre. 
But these are insignificant results compared with what the old 
turf does when ploughed up. Some sour grass, worth little 
more than 20^. per acre, ploughed up four years ago by Mr. 
Middleditch, has since produced, at an annual cost of about 5/. 
per acre, three consecutive whea^crops making the followtog 
profitable acreable returns, and presenting besides an excellent 
prospect for 1875 : — 


£ «. a. 

1872 13 10 0 

1873 14 0 0 

1874 17 0 0 
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Instead of following the pvesent prevailing practice of lajring 
down land to gtase, irrespective indeed of its fitness, better 
results might often be secured by the more eiLtensive use of 
thorough steam^cultivation, whilst the ploughing up and subse- 
quent good management of inferior grass-land will frequently 
afford profits sufficient to buy the land in ten years. 

Submitted to the critical test of figures, how has Mr. Middle- 
ditcVs farming paid? Will the money, so liberally invested, 
brings a fair percentage ? On the credit side of the account 
may be set down a return of 10/. per acre. Many years’ experi- 
ence, both at Blunsdon and at Sawbridgeworth, have shown that 
this average may be depended on. Four and a half quarters of 
wheat may be realised, and even at 45^. this nets 10/. 2s. 6c/. 
Oats and barley have, of late years, maintained about the same 
iM^re^ble value. 

Turning to the debtor side of the account. The land, with 
its draining and other improvements, has cost nearly 90/. an 
acre; to secure for tliis outlay an adequate return, 3/. is charged 
as rent ; 2s. 6c/. per acre goes for rates. Ploughing, harrowing, 
drilling, and hoeing absorb about 20^. ; seed, 15$. ; about 40$. 
will be required for manures, consisting of about 3 cwt. dis- 
solved bones and 1 cwt. nitrate of soda ; whilst 10$. must be set 
down for auction expenses. Mr. Middleditch furnishes me with 
the following details ; — 


Kent and rates 

& 8, 
.. ..3 2 

d. 

6 

Steam ’p1oui!;hiug 

.. ..0 8 

0 

Stpam-draggmg 

.. ..03 

0 

Drilling 

.. ..0 2 

0 

Seed 

.. .. 0 15 

0 

narrowing 

.. ..0 1 

6 

Artificial manures 

.. ..2 0 

0 

Horse- and bnnd-hocing 

.. ..0 4 

Jk 

Auctioneer’s sale expenses .. 

.. .. 0 ItFo 

Total .. 

.. .. £7 6 

6 


The figures above detailed indicate that Mr. Middleditch 
deiaves a profit of nearly 55$. per acre, — a tolerably satisfactory 
return for his expenditure, skill, and labour. It is vezy doubtful, 
however, whether similarly handsome pfbfits could everywhere 
be depended on. Where steam has to be hired, or horses used, 
the expenses of cultivation would probably be trebled. Further, 
to secure thorough cleanness on most soils, an unremunerative 
bare fallo|^ or expensive root-crop would occasionally be required, 
which, if recurring every seven years, would add another 20$. to 
the expenses, and swallow up profit. On the other hand, some 
items of the above expenditure might be reduced. Sixty shillings 
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per acre is a high rent even for the deep fertile land of Blansdon, 
and for about 40s. land of fair quality, well drained, and in large 
rectangular enclosures, can be procurkl in many parts of England 
and secured, it is to be hoped, to an enterprising tenant, either 
with a twenty years’ lease or an engagement/to obtain remunera- 
tion for unexhausted improvements, or better still with both. 

The system of farming described in this Report, if it is to be 
followed elsewhere with the successes which have been secured 
at Sawbridgeworth and Blunsdon, must be carried out hmidst 
similar favourable conditions. 

Steam-power is a sine qua i^n; without it the occasional 
deep-stirring and thorough autumn cultivation, so essential for 
rapidly obtaining a suitable seed-bed and eradicating weeds, 
could scarcely be secuied. The use of steam in its turn obviously 
requires large rectangular fields, deep drainage, absence of trees 
and landfast stones, and more capital than at present is pos- 
sessed by most of the occupiers of small clay-laniT farms. 

A deep and rather retentive soil is most favourable for the 
system. The thinner limestone formations and porous friable 
soils, unlike the clays, do not contain such a mine of li^aried 
plant-food which tan, in great part, be rendered available by 
deep thorough cultivation. Nor do they retain, with compara- 
tively little waste, the more soluble constituents of plants, 
whether elaborated in the soil or applied in the form of portable 
manures. The system, it is urged, is not self-supporting i from 
foreign sources fertilizers must continue to be obtained ; guano 
deposits will be used up. But, practically, the supplies of 
phosphates and nitrates are almost inexhaustible. 

A dry climate is also a necessaiy condition of successful con- 
tinuous corn growing. Amidst the frequent mizzling showers 
of the extreme south-western counties of England or Ireland, or 
in many paits of Cumberland and Westmoreland, ‘with their 
lainfall of 60 to 70 inches, it would be futile to extend com 
growing, or reduce the area of the roots and grass which, in such 
moist districts, thrive and pay . 

Still another condition would have to be secured, namely, the 
permission of the landlord to pursue a system of cropping, which 
has hitherto been almost universally proscribed, which is opposed 
to custom, inconsistent with the accepted principles of good 
farming, and supposed to exhaust and deteriorate the land. A 
longer continuance and wider multiplication of the eMericnc^s 
of Messrs. Prout and Middleditch will, doubtless, be r^uired to 
remove many of the prevailing opinions relating to land-tenure; 
amongst other things, to establish the inutility of most of the 
restrictive cropping clauses which encumber our agreements, to 
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demonstrate that, in the long run, more cannot be extracted 
from the land than ia put into it ; and to aecw^ to the skilful 
resj^nsible tenant the liberty to plant what he pleases, unless 
during the two years previous to his leaving, provided always 
he keeps his land clean and grows good crops. 

Some landlords and tenants may, perhaps, be sceptical as to 
the fertilising ])owers of thorough cultivation and portable ma- 
nures— the two chief factors by which the fertility of these farms 
has been improved and maintained. But thorough cultivation 
ensures the tree entrance of sunlight, air, and moisture into the 
soil, and thus ameliorates and renders more soluble and fit for 
plant^food the crude materials which abound especially in stub- 
born clays. Again, artificial manures must not be regaided, as 
they still often are, as stimulants ” to be used sparingly and 
occasionally, but eventually leading to serious exhaustion of the 
soil. Judiciously applied, they supply directly to the growing 
plant* tho materials with which its textures are built up, whilst 
they sometimes render available certain constituents of the soil 
which otherwise could not be taken up by plants. Farm crops 
are not capricious as to their food. They cheerfully elaborate 
their grains and roots from any convenient sources of plant-food. 
It is comparatively immaterial whether the elements of plant- 
nutrition be oi home or foreign origin, whether they enter the 
soil in concentrated or bulky iorm, whether they come directly 
from the fold-yard or from antediluvian stores. The essential 
matter is that they be, in quantity and variety, sufficient for the 
demands of the plant, and presented in a moderately soluble 
state. The phosphatic sind ammoniacal dressings legularly used 
at Blount’s Farm and Blunsdon present about a fair equivalent 
for the phosphates and albuminoids annually removed in the* 
crops. From the soil and atmosphere the other materials requisite 
are readily obtained. 

Messrs. Lawes and Gilbert’s invaluable experimjy^s— one of 
the chief store-houses oi the reliable facts of scientific agricul<- 
tnre— demonstrate ^hat on heavj land the maximum returns both 
of wheat and barley have been reached with portable manures, 
and that on an average of twenty-five years dissolved bones and 
nitrate of soda, to the value oi about 60s. per acire, produced 
several bushels more than an annual dressing of 14 tons of good 
fermyacd-manure.* 

But it has been urged that fertility resulting from the use of 
artificials must bo ephemeral. The Commissioners of the Royal 
Agricultuial Society, reporting on Steam Culrivation in 1866 

* < Journal of the Boysl Agnealtaisl goasty,’ vol. xxv., and voL ix., 2ad 
Series. 
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(Journal/ Second Series, vol. iii.), after inspecting Mr. Front’s 
»Tin, declared that **the course here pursued is exceptional, 
and mtist soon come to an end ; manure lyill soon be wanted.” 
This foreboding has not 'been justified. The system has been 
strictly persisted in. Eight crops have since been reaped, 
showing no falling off either in quantity or quality, all of them 
much over the average of the district, yielding an acreable 
return of lOZ., exhibiting an annual acreable profit of 40s. Phos- 
phates of lime and nitrate of soda — the staple manures used by 
Messrs. Prout and Middleditch — certainly do not furnish all the 
materials requisite for the nutrition of plants, and it has been 
declared that sooner or later other elements, at first present in 
the soil, will become exhausted. Granting that in some soils 
such exhaustion may occur, the failing potash, chlorine, silica, 
or other eltement might be cheaply supplied. Even under ordi- 
nary farm-management the replacing of articles of plant-food, 
which are actually wanting in a particular soil, is frequently a 
more convenient and economical method of maintaining fertility 
than the supplying, as in farmyard-manure, of a general assort- 
ment of all the elements of plant-food. The practical problem 
appears to be — With a given soil and surroundings, what fore 
the cheapest raw materials from which to manufacture the par- 
ticular crops desired ? 

Messrs. Lawes and Gilbert’s experimental plots furnish the 
best practical refutation of the supposed fleeting and unstable 
effects of artificial manures. For upwards of twenty-five years 
phosphates and nitrate of soda, at a cost of about 60^. per acre, 
have maintained rather poor heavy clay-land in a maximum 
state of fertility, producing corn-crops continuously, and return- 
ing, on an average of twenty-eight years, nearly 36 bushels of 
wheat, and during twenty-three years nearly 50 bushels of barley. 
The averages for tlic last ten years being better than those pre- 
viously obtained, justify the conclusion that there is no retro- 
gression, and that the same management which has economically 
secured this high fertility can permanently maintain it. 

The farms described admirably illustrate the power which the 
judicious outlay of capital caerts in developing the resources of 
the soil. ' Nor does a long period necessarily elapse before good 
returns are realised. Within a dozen years Blount’s Farm has 
doubled its selling or letting value, whilst seven years’ spirited 
management have already added fully 20 per cent, to the value 
of the Blunsdon farms. Former tenants, at much lower ren^ 
regularly becoming impoverished, are superseded by men of skill 
and capita], who, ^though weighted with enhanced rents to meet 
the interest chargeable for costly improvements, manage to double 
the acreable produce and make the concern profitable. Similar 
results are obtainable elsewhere. What has been done may be 
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done again. Throughout our generally well-farmed island are 
still thousands of acres of unprofitable clay, poor thriftless grass- 
land, and worthless wastes, on which the system describe in 
this Report might be successfully prosecuted. But capital is with 
difficulty attracted into such hitherto unprofitable channels. 
Landloids themselvj^s seldom have the time, taste, or spare funds 
for such enterprises. Whilst, without more permanence of tenure 
than is generally accorded, or a more widely recognised payment 
for unexhausted improvements, tenants of skill and means ob- 
viously are indisposed laboriously and expensively to raise the 
land they hire from a state of unremunerative barrenness to one 
of high and remunerative fertility. Nor is this to be wondered 
at. Several years elapse before even essential and judiciously 
effected improvements fully repay their outlay. Throughout 
England long leases, as of 1 9 or 21 years, which afford definite 
permanence of occupation, and an opportunity for tenants to 
Ti^coup themselves for substantial c«>stly improvements, are un- 
common. Cases occur in which the death ol landlord or tenant, 
or the sale of property, produces, on short notice, a change of 
tenancy, and the reversion to the landlord of the occupier’s 
capital. Such arrangements, too generally countenanced by 
custom, sanctioned by law, and peculiar only to agricultural 
occupations, obviously are a serious check to the expenditure 
of farmers’ capital. The several classes concerned in agricul- 
tural prosperity, and whose weal or woe are so indissolubly 
connected, suffer together. The farmer’s exertions are re- 
strained ; he has seldom liberty to make the best of his manu- 
factory of bread-stuffs or meat ; obsolete arrangements, devised 
to prevent deterioration of the occupation, unfortunately often 
prove more effectual in preventing its improvement ; uncertain 
whether he piay enjoy time or opportunity to realise a return for 
extra expenditure, he is chary of laying out his capital ; his 
produce falls short of what it should be ; his are small. 

The landlord, who under any system must eventually obtain, 
without cost, a considerable share of all permanent agricultural 
improvements, has the resources of his property only very slowly 
and imperfectly developed, whilst his rent-roll shows little 
prospect of improvement. The labourer, under such a system, 
seldom has constant or remunerative employment. The com- 
munity at large pay higher prices for bread, meat, and dairy 
produce. 

Both Messrs. Prout and Middleditch are strongly impressed 
with the need of improvement in the system of land tenure. 
They rightly declare that no tenants would have been justified, 
under any system at present in existence, in undertaking the 
costly improvements which they have made. 

This Report has not been prepared with the idea that agricul- 
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tiirisU everywhere lyill slavishly copy Messrs. Prout and Mid- 
dleditch’s system ; that corn-growing is ^nerally to supersede 
stock-farming ; that auction sales of standing com are to become 
as common as those of li\ e*stock, or that corn-crops will gene- 
rally be removed from the farm, and all land henceforwaid de- 
prived of its accustomed supplies of yard-manures. Procrustean 
])rinciples are inconsistent with good farming, which ought to 
accommodate itself especially to changing conditions of markets 
and cost of production. If customers fail to bid for the crops 
at Blount's Farm or Blunsdon, the auction sales can be discon- 
tinued and the corn harvested by the growers. The straw, if 
not required to iodder and litter stock, can, as now, be disposed 
of for paper-making and other purposes, at prices considerably 
above the 10^. or I85. per ton, which it is worth merely for 
manure. Again, even supposing that liberal foreign supplies 
bring the c'creals down to a selling point at which their growth 
ceases to prove remunerative^, these farms, so deeply and cleanly 
cultivated, arc in an unusually favourable state for growing full 
crops of roots and fodder, and maintaining a large amount of 
stock. Meanwhile, Messrs. Prout and Middleditch’s valuable 
experiences inculcate various })rartical lessons applicable almost 
to any system of farming, lliey inculcate the wide adoption, 
especially on the heavier clays, of the deeper and more effectual 
stirring of the soil ; the economy of steam, as compared with 
horse-power, in the cultivation of the land ; the more systematic 
liberal feeding of the farm-crops with portable manures ; the gain 
resulting from drilling such manures with the seed-corn, and 
thus bringing them into closer contact with the spongioles of 
the young plants ; and the desirability of remunerating the tenant 
lor unexhausted improvements effected by his own capital, and 
thus encouraging him to devote to his vocation more brains, 
enterprise, and money. 


III . — The Labour Bill in Farming. By Fbederiok Cliffobd. 

For some months during the year 1874 it became my duty to 
follow somewhat closely the strikes and lock-out which occurred 
in the Eastern Counties, to describe the course of farming 
there, and set forth fair^ the position both of employers and 
employed. The present Paper has not for its object a discussion 
of any of the controverted questions which arose during ^at 
unhappy struggle. Those persons who care to revive^ tfieir 
recollections of what will always be a memorable event in the 
history of English agriculture may refer elsewhere to a penna- 
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nent record of the strikes and lock-out.* It has been thought^ 
however, that one point of practical interest to British farmers^ 
suggested by the events of 1874, might be treated in this 
‘Journal,’ with greater fulness than was necessary or possible 
when these events were described merely for general reading,, 
and might possibly result in some advantage through a frank 
discussion of the labour question here. Having no claim what- 
ever to the character of a practical farmer, 1 had, and still have,, 
much hesitation in venturing to speak upon a question of this, 
nature to readers who will be for the most part experts, thoroughly 
acquainted with details, which I can give only at second-hand* 
As, however, I have been asked to place upon record in the 
‘ Journal ’ some of the facts and statistics, gathered in the course 
of my euquiry in liast Anglia, as far as they relate to the Labour 
Bill in farming, I do so, though with diffidence, accompanying 
them by such reflections as suggest themselves fo an outside 
observer, not an expert, who has watched with great interest, and 
under exceptional conditions, the attempt to solve a problem of 
the highest public importance. 

The farmer’s position is in many respects a peculiar one, and 
must be properly appreciated before we can hope to understand 
tbo' question now proposed for treatment. It is his business tc» 
produce foi human sustenance as much animal and vegetable 
food as his land will raise, and to produce it at the lowest pos- 
sible outlay ^consistently with fair dealing towards landlord and 
labourers. Some advantages belong to the position. Rural life 
is pleasant, and hitherto has been i*asy-going, though whether it 
will long continue so is doubtful. The farmer breathes pure air^ 
is seldom weighed down by too much work, has a healthy out- 
door occupation, can take his share of field-spoits. It has often 
been said that he begins life with an employment, and amid 
scenes, which townspeople covet all their days, and hope only 
to enjoy as the final reward of long and succcssfi^work. Then 
the farmer has not to face the keen competition of neighbours ; nor 
is he tempted to resort to the sharp practice which, as he reads^ 
is but too common in the towns, in order to maintain your 
position relatively to that of trade rivals. What his neighbour 
(^ws, or how much, is nothing to him, except that he naturally 
likes to farm as well and grow as much. In agriculture there 
is an absence of anything like trade jealousy, trade secrets^ 
over-reaching, or unfair rivalry. Farmers have interests in com- 
mon f and such competition as exists among them is a generous 
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competition, springing from a wholesome desire to distinguish 
themselves in what is by far the largest and most important of 
national industries. Then, too, there is no need for the farmer 
to solicit custom. He produces articles in universal demand, 
for which ho is sure to receive the market price, whether remu- 
nerative or unremuncrative, without going farther than the next 
market-town. He need not advertise, or employ agents to tout for 
him, or be at all anxious about the sale of his commodity, though 
he may have great cause for anxiety about the price it fetches. He 
does not stand beholden to any customers, or fear the loss of orders 
from this man or that ; nor has he to reckon from time to time 
upon possible sudden, capricious checks to demand, through 
clianges in habit or taste, or through the competition of foreign 
manufactures in foreign markets. He is wholly independent of 
foreign markets, and is absolutely certain of a demand for all his 
produce at his own barn-dooi, without incurring the smallest 
obligation to the buyer, or going cap in hand to anybody. 

There is another side to this picture, and it is a much less 
pleasant side. The farmer carries on his business under con- 
ditions whic h iiften render skill and industry wholly unavailing 
to secure success. He deals with land which may be unthanktttl. 
He must face the seasons, over which he has no control. Crops, 
ixi the growth of which he may have contributed ail that good 
husbandry and unceasing care require, may fail to fulfil their 
early promise. From year to year his land yields varying 
quantities, over which his toil and thought and outlay have little 
influence. Then his cattle and sheep suffer from diseases which, 
of late years, have come to be far more fatal and frequent than 
they us^ to be, while he is equally powerless to prevent them. 
If, like most manufacturers, he were able to recoup himself for 
losses by raising prices — or if, like some other producers, he 
could combine to keep up prices — his position, economically, 
would be vastly improved. But a farmer’s is a cosmopolitan 
trade. He does not feel that he has rivals in his neighbours, 
because farmers throughout pretty nearly the whole world are 
his rivals, and therefore the cereal produce of his parish, or even 
of his county, is not worth considering in its effect upon the 
price of his own produce. At present, indeed, he has to a large 
«tent a monopoly in the Supply of beef and mutton, though 
before many years axe over we may be sure that sdenoe will 
find the means of cheapening this commodity by importingitliin 
much larg^ quantities, and in a more palatable coiwition, btottt 
countries like Australia and South America. As to wheat, haw-f 
ever, which hitherto has been the staple crop of the Bnt^ ' 
mrmer, he must measure himself against producers in countries 
where taxation is light, where the seasons are favourable, where the 
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land has a natural fertility far surpassing that of the British isles, 
and perhaps labour is far cheaper. Happily for consumers, 
distance, and the difficulty of transit, is the only protection 
enjoyed by the home producer ; and the price of wheat depends 
not upon his will but upon the genial rain which quickens, and 
the sunshine which is sure to mature the crop, if not here, at any 
rate in some of the countries that are ready to supply us with 
their superabundance. 

It will thus be seen that the British farmer, who, like other 
men, follows his calling ior profit, is limited in his power of 
making this profit by natural conditions not applicable to ordi- 
nary producers, while from these conditions he can never hope 
to be free. We are also face to face with the fact that the 
ordinary business of farming is not one in which high profits are 
made. If, on an average of years, he makes from eight to ten 

¥ 5r cent, upon his capital, he may be reckoned fortunate indeed. 

here may be some farmers, exceptionally favoured in respect of 
rents and quality of soil, whose pcrr*entage of returns is larger ; 
but I suspect there are very many more who cannot point to so 
large a return. In few trades would this rate of interest be 
deemed an adequate one, considering the risk run and the skill 
and amount of personal supervision necessary. The farmer 
cannot turn over his capital three or four times in the course 
of a year. On the contrary, he has to spend so much for rent, 
for labour, manure, and seed, long before he receives any return 
for this outlay ; and whatever profit he makes must be led up 
to by a long course of industry, by continued expenditure, and 
patient expectations very often bitterly disappointed. 

If) however, the British farmer, as a rule, makes at the best 
only three or four per cent, above the rate of interest he would 
receive, with little risk, if his capital were invested on the 
mortgage of house property, and no more than he would re- 
ceive in many modern investments, reckoned Cn^rly safe, leaving 
no remuneration for his personal services upon the farm, the 
question now to be considered is an urgent one. It seems to be 
capable of statement in this way : — Labour is one chief item in 
fanning outlay. Its tendency, shown by recent events, is to rise 
in value. From a public point of view, as well as in the interests 
of a class with whom we must all sympathize, it is desirable 
that; labour should rise in value ; but the farmer, like the 
labourer, must live. Some persons, indeed, on this point have 
refiiei almost in the words of the French wit, who, when a 
appeal was made to him, said, Je n'en vois pas la 
uecessitd.” But as rural society^ is now constituted, and under 
our present system of agriculture, it must be assumed that the land 
is meant as much for the support of the farmer as the labourer. 
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As few fanners, therefore, till the land for the purpose of pleasure 
or experiment, can they, with the existing narrow margin of 
profit, get a living if the cost of labour materially increases ? 

Clearly they cannot do so, unless by compensation derived 
from one or more of the following sources : — (1) by lower rents, 
a result which cannot be reasonably looked for ; (2) by higher 
pi ices for farm produce; (3) by increased production; (4) by 
greater economy in production, such as through the cheapening 
of manure, the reduction of local rates, the increased use of 
machinery, and resort to a course of husbandry requiring less 
labour ; or (5 ) by a system of paying for labour by results,— 
a system which recognizes the necessity of higher wages, but 
requires in return labour, if possible, higher in quality and cer- 
tainly greater in quantity than that now given. 

I have said that lower rents cannot in reason be expected. 
Whatever may be the case in Scotland, one cannot have gone 
iai, oi made much enquiry as to rents on this side of the 
Tweed, without feeling that land is on the whole very fairly, 
and even moderately let. Some time ago an Eastern Counties 
farmer had an interview with a landlord, who was talking of 
proposed changes upon a large estate where the tenantry were 
not very contented and not very prosperous. The farmer, as 
he told me, contributed his suggestion, though it was a negative 
one: — “For goodness sake, sir,” he said, ‘‘whatever you do, 
don’t lower the rents ! ” He meant, no doubt, that rent acts as 
a healthy stimulus to exertion, and that rentals below the fair 
value of the land let are sometimes no real advantage to in- 
different farmers. I daresay the landlord took kindly to the 
advice thus tendered. However this may be, English tenants 
must look first to help from one of the other sources just indi- 
cated. Farming must be proved to be unprofitable, after other 
shifts have been tried, before rents will come down ; and they 
are more likely to go up than to come down. 

Higher prices for farm-produce are more within the range of 
probability. Wheat is now very low, and men of experience 
look for a continuance of low prices for bread-stuffs. Barley is 
taking the place of wheat as a remunerative crop upon suitable 
soils. The average price of farm-produce may now be said to 
be a fairly good one, and in time other crops will be substituted 
for wheat This is a topic, however, with which I shall not 
presume to deal. The possibility of increasing production, and 
reducing absolutely or relatively the cost of production, also 
raises questions beyond the scope of this Article. We come, 

Ae^ to the last of the five heads just specified — the Laboitf 
BilL 

At starting it will be wall to try to define as nearly as possible 
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what may faiyly be included in the “ Labour Bill ” in farming. 
The nominal rate of wages paid in a given district, as even the 
most superficial readers of newspapers now know, represents as 
a rule neither the labourer’s full gain nor the farmer’s entire 
outlay in this branch of expenditure. The items which really 
contribute to this expenditure may be classed as follow : — 

1. Weekly wages for manual labour. 

2. Labourers’ extra earnings from piece-work, not including 
harvest. 

3. Extra wages at harvest, whether paid by the week or in a 
lump sum for the job. 

4. Horse labour, including risk and depreciation. 

5. Difference in the % alue of cottage and garden, where these 
are let by the farmcT or his landlord to the labourer rent-free, or 
at rentals below actual value. 

6. Perquisites given directly or indirectly as a supplement to 

wages. 

7. Wages knowingly paid by the farmer in excess of the value 
of the labour given in return, as in the case of old or infirm 
hands. 

8. The farmer’s contiibution in rates to the relief of the poor. 

1. The price of labour,” writes one of my correspondents, as 
well as the rent of land, must be governed by this fact — whether 
the farmer’s capital is profitably or unprofitably invested.” The 
truth of the proposition may be admitted ; but then the farmer 
must move with the times, and use the means which experience 
and necessity from time to time suggest for adapting his mode 
of husbandry and employment of labour to the social or econo- 
mical changes which occur around him. In the end, self-interest 
will lead him to do what he finds it is necessary he should do for 
the purpose of insuring a profit on his capital ; but it is well 
that no time should be lost in getting into the^urjlit groove. Let 
us now see what the cost of labour is and has been in farming 
4uring recent years, and what seems to have been the influence 
of machinery upon the charge for manual labour. 

The old-fashioned way of estimating the cost of manual labour 
was to take it as about equal to rent and tithes. Now, however, 
the cost of labour is regulated by the system of farming pursued 
Upon the various occupations. Some forty years ago, before arti- 
ficial manures came into use, a farmer depended almost entirely 
upon such manure as he could produce at home. This, again, 
ruled the number of acres under crop, and the bulk of each crop, 
and it ruled also the demand for labour. The use of artificial 
manures greatly increased the number af hands employed. The 
introduction of machinery set free some hands, but generally to 
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employ them only in other ways. For example ; Forty years 
ago/’ writes Mr. Mathew, of Knettishall, near Harling, **six 
men upon this farm did nothing but thresh corn from harvest 
till June 1st in the succeeding year. Now I do not use a flail 
at all, and still I employ more men than were employed here forty 
years ago, though I grow no more corn : indeed the acreage of 
corn is now rather less than it was then. Machinery does not 
lessen the demand for manual labour, but diverts it into other 
channels. In some districts the value of labour used to be cal- 
culated by the price of wheat ; and the price of one bushel of 
wheat, addinl to half-a-crowii, was the weekly wage paid for an 
adult labourer. Thus, hen wheat was selling at 30«. per coomb 
(4 bushels), the wages would be IO 5 . a week. During the 
Crimean war, wheat rose to 44^. per coomb, and the farmers in 
my parish then ad\ anced wages to 13.9. per week. At that time 
a great many men were out of work.” 

The following is the Labour Account upon a Light-land Farm 
in Suifolk, containing 367 acres arable land, 23 acres pasture, and 
37 acres sheep walk : — 


Date in 
May 

J)aily Waeo of 
able Men. 

Amount paid for 
Labour annually. 

1847 

«. d. 

2 0 

£ s. d. 

565 15 6 

1848 

1 8 

623 8 5 

1840 

1 6 

557 6 9 

1850 

1 6 

535 7 8 

1851 

1 4 

507 2 3 

1852 

1 4 

494 19 6 

1853 

1 6 

526 0 8 

1854 

2 0 

660 8 4 

1855 

2 0 

676 19 5 

1856 

2 0 

757 11 11 

1857 

1 10 

692 13 10 

1858 

1 8 

674 6 2 

1859 

1 8 

647 4 4 

1860 

1 8 

696 18 8 

1861 

1 10 

727 3 9 

1862 

1 10 

689 19 4 

1863 

1 8 

689 14 5 

1864 

1 8 

638 0 6 

1865 

1 8 

605 16 10 

1866 

1 8 

640 16 0 

1867 

1 10 

681 2 11 

1868 

2 0 

721 19 2 

1869 

1 8 

652 0 9 

1870 

1 8 

616 13 9 

1871 

1 8 

618 15 7 

1872 

2 0 

694 10 4 

1878 

2 2 

700 18 5 

1874 

2 2 

719 12 7 


CoBt of Labour per 
acre upon 400 
acres.* 


£ 0. d. 


1 7 101 



1 14 71 
1 16 41 

1 10 81 

1 12 1 

1 15 0] 


* This oaloulation allows a little labonr fiir the sheep-walk. 
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The above figures represent the amount paid in hard cash. 
The value of the beer given was about 15/. or 20Z. annually, 
according to the price of malt. Beer ia given on this farm all 
the year round, at hay-time and harvest, as well as duiing driil- 
ing, sheep-washing, and clipping. Then there is the meat, &c., 
given to the men at sundry times from the house. To this may 
be added cheap cottages, let at 52s. and 3Z. pei year, allotments 
free, meat and beer at Christmas according to the si/e of the 
family ; and three-quarters day given on Good Friday.* The 
reason of the year 1847 showing so small a gross amount of 
wages IS accounted for by the fact that the out-going tenant paid 
for his own threshing. 

A valuable addition to the foregoing statement is the fol- 
lowing : 


Account of Wheat and B ablet Cbops upon the same Fabm, and 
their Avebaqe PiiioifS, together with the Weekly Wage paid to able- 
bodied men during the same periods. 



Wheat Crop 
Average 

Pnee ptr 
Cuomb 

Barley Crop 
Average 

Pneeper Weekly 
Cuumb AV age 

Profit or loss per cent on 
Capital 


0. 

B. 

p 

6 

d 

0 

L 

p 

8 

d 

8 


1849 

9 

1 

0 

19 

0 

10 

2 

0 

14 

0 

9 


1850 

8 

0 

0 

20 

6 

10 

0 

0 

11 

0 

9 


1851 

8 

0 

0 

20 

0 

11 

0 

0 

14 

G 

8 

Profit, 5J per cent 

1852 

7 

2 

0 

23 

G 

IL 

2 

0 

16 

0 

8 1 

Piofit, 10 „ 

1853 

7 

2 

0 

42 

0 

11 

0 

0 

19 

0 

9 

Not a farthing profit 

1854 

13 

0 

1 

36 

0 

13 

0 

0 

17 

0 

12 

1855 

8 

1 

2 

88 

0 

13 

2 

0 

19 

0 

12 


1856 

8 

3 

0 

35 

0 

11 

3 

0 

2^ 

0 

12 


1857 

9 

1 

1 

25 

0 

12 

0 

0 

19 

G 

1 


1858 

9 

0 

1 

23 

6 

9 

2 

3 

17 

0 



1859 

9 

1 

2 

24 

0 

9 

3 

1 

18 

6 

10 


1860 

8 

0 

0 

27 

0 

11 

0 

2 

24 

0 

1 10 


1861 

9 

1 

1 

80 

3 

11 

0 

0 

20 

6 

11 


1862 

7 

0 

8 

24 

3 

11 

0 

1 

18 

6 

1 11 


1868 

10 

8 

1 

20 

6 

12 

8 

2 

18 

0 



1864 

7 

0 

0 

20 

6 

11 

3 

2 

IG 

0 

10 


* 1865 

9 

8 

3 

23 

0 

8 

2 

3 

17 

6 

10 


1866 

9 

1 

1 

28 

0 

10 

1 

0 

23 

G 

10 


1867 

9 

0 

0 

35 

0 

11 

0 

0 

20 

6 

11 


1868 

8 

8 

8 

26 

0 

9 

2 

0 

23 

6 

12 


1869 

10 

1 

1 

22 

0 

9 

0 

0 

17 

0 

10 


1870 

6 

0 

3 

27 

9 

6 

2 

1 

17 

9 

10 

Profit, 10 per cent. 

1871 

8 

0 

1 

29 

0 

11 

0 

3 

19 

6 

10 

1 *1 7 .. 

1872 

7 

0 

8 

26 

0 

9 

2 

2 

22 

0 

12 

9 ’ 

1878 

7 

2 

1 

81 

0 

9 

2 

1 

24 

0 

18 

” 12 ” ‘ 

1874 


• s 


*• 



•• 


•• 


13 

n — 


The corn averages are rather high in price, because, as a rule, 
none of the dross com was sent co taarket^ but was kept for con^ 
sumption im the farm. The figures are trustworthy, and are of 


* ThevsliieoftlisseextnsiBisdconedhjthelu^erat la edperam. 
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interest, not only as showing the varied yield of crops upon a 
well-cultivated farm, but as showing also how far the wages here 
have followed the rise or fall in the price of corn. The existence 
from time to time of surplus labour in the district is another 
disturbing element. 

The details that follow relate to a farm of 780 acres, of which 
38 are wood, 20 pasture, and 722 arable. Of the latter about 
5 per cent, would be waste. Part of the land is light ; part is 
good mixed soil. The rent is 1080Z, ; the tithes, 224Z. ; rates, 
106/. The year’s labour bill was 1330/., representing about 
34s. per acre. The tabulai figures show the total paid for 
labour upon the fa^m during the last 17 years, and they show 
also the amount given in beer. A good (leal of difference will 
be observed in the cost of labour fiom year to year, even when 
the rate of wages is the same. This difference is caused by the 
variation in seasons, much less labour being required in a dry 
than in a wet season. Indeed, the effect of a drought in reducing 
wages sometimes extends into the year following, owing to 
shorter crops to be gathered, and a smaller quantity of com to 
be threshed. It will be seen what little difference seems to have 
been produced by the latest agricultural machinery in reducing 
the total wage account. Steam-threshing caused a considerable 
economy in labour as compared with flail-threshing, but this 
result is not shown, as steam-threshing was adopted upon the 
farm before 1857, when the figures begin : — 


Total Labour for tho Ysarb ending Ootobbb 11. 



Total Laliour 

Including Beer 

1857 

£ 9 d, 

1,266 19 0 

£ g. d, 

55 12 0 

1858 

1,192 5 0 

54 5 0 

1859 

1,221 14 0 

82 5 0 

1860 

1,298 18 0 

55 18 0 

1861 

1,265 10 0 

54 15 0 

1862 

1,830 17 0 

87 18 0 

1868 

1,119 6 0 

85 17 0 

1864 

1,076 0 0 

81 2 0 

1865 

1,040 18 0 1 

, 85 2 0 

1866 

1,158 5 0 ' 


1867 

1,275 2 0 

1 117 7 0 

1868 

1,244 6 0 

184 2 0 

1869 

1,126 17 0 1 

93 5 0 

1870 

1,165 15 0 

78 18 0 

1871 

1,048 11 0 

50 2 0 

1872 

1,199 4 0 
1,318 17 0 1 

61 4 0 

1873 

11 6 0 


* Beer omitted hy mistake. 


One cause of the gveat variation in the value of the besET giten 
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is that a quantity of malt or beer was in stock at the beginning 
of some of the years. The fairest way, therefore, would be to take 
the average of groups of years. It will be seen that, happily, since 
the maximum was reached in 18C8, the quantity has been steadily 
diminishing. The following account, derived from the labour 
books kept at this farm, shows the fluctuation in the nominal 
rate of Wages paid there during a period of 58 years : — Between 
1817 andri821, inclusive, the wages paid were lO^. a week ; 
1822-3, 81.; 1824, 9^. ; 1825, 10s.; 1826-30, Os.; 1831-3, 
10^.; 1834, 9^.; 1835-42, 10^.; 1843-6, 95.; 1847, in May, 
12s. (Irish famine), November, IO5. ; 1848-9, 9^. ; 1850-2, 85. ; 
1853, 95., in December, IO5. ; 1854 (March), II5. ; 1855, II5., 
in December, 125.; 1856, II5. ; 1857, IO5, ; 1858-60, 95.; 
1861-2, 105.; 1863-5,95.; 1866, IO5.; 1867-8, lU; 1869-71, 
IO5. ; 1872, II5., in October, 125. ; 1873, 125., in April, 135. ; 
1874, 135. At this nominal wage of 135. an average able- 
bodied labourer on the farm earned the following actual wages, 
from May 3, 1873, to May 2, 1874. He enjoyed no advantages 
in day-woik, for which extra pay is allowed as in some in- 
stances, and was never employed on Sundays in looking after 
horses and stock. Duiing the year this man lost two and a half 
days through absence, besides a little time taken by him at his 
own request before and aftei harvest ; but he earned by day-work 
24/. 125. 9Jd. ; by piece-work, 13/. O5. 6Jc/. ; and by harvest- 
work, 8/. 155. — ^total, 46/. 85. 4c/., or rather more than 175. lOd. 
a week in cash. Then he had the following perquisites: — A 
house and good garden, for which he paid a shilling a week, but 
which was valued by the farmer at the moderate rent of 4/. IO5. 
In the outskirts of a town it would be thought a catch at 9/. 
The farmer, however, only put down as the difference between 
rent paid and actual value of cottage, 1/. I85. The beer per- 

2 uisites came to 1/. 65. ; fagots, 2s.'6d. ; coal, IO5. ; Christmas- 
ox, 25. 6rf. — value of perquisites, 3/. 195. TcySi? “^lue of earnings 
and perquisites, 50/. 75. 

Here are some details respecting a farm of another class, a 
small one of 200 acres, mixed soil, with 3 acres pasture, and the 
remainder arable, the estimate of waste being 7 per cent. The 
amount paid in labour during the year was 426/., or 21. 2s. Id. 

acre. It will be seen that upon the farm nearly four times 
its size, just mentioned, the cost of labour was 85. Id. per acre 
less. ]^8ides men and boys, 8 horses are required to work 
these 200 acres. The rent was 335/. ; tithe, 83/. — ^total, 418/. 
The wages paid to ordinary labourers were 135. for five weeks 
in the year, 145. for 43 weeks, and then come the four weeks of 
harvest, which make the average earnings throughout the year 
175. weekly in cash. The horsekeeper and stockman receive 
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each is. a week extra. The beer perquisite is not included in 
this calculation. The farmer here had allowed his books to bo 
examined by an independent person, from 1862 to 1871 inclusive^ 
for the purpose of estimating profits, and during these ten years 
the profits amounted to 2671/., or an average of 267/. for interest 
on a capital of 2500/., and also as the return for no common 
skill, and for constant care and oversight. My informant argued 
that a net profit ol 267/. afibided very little margin for allowing 
an increase of wages, and upon such returns as the firming of 
1874 produced there is no margin at all. Since 1871, as will 
be seen by the Table just given, agricultural wages have risen 
8.V. weekly — from 10.s. to 18^. The labour on this 200-acre farm 
dining the ten ycais (1862—71) amounted to 3236/. — an average 
of notijuite 324/. per annum ; but in 1873—4 the labour bill was 
426/., showing an inciease of 102/. If this 102/. can be replaced 
by higher profits than w(‘ie shown from 1862 to 1871 the farmer 
cannot complain, but at present prices he can have no such 
expcc tation. The sum of 102/., then, must be viewed as a per- 
manent deduction from the average yearly profit, bringing it 
down to 1 65/. per annum ; “ and 1 ask you or any reasonable 
b(‘ing,” said the farmer, “ whether that is a fair remuneration 
upon my 2000/. capital, and for a fair average amount of skill 
and strict personal attention ? ” The good faith of the farmer in 
this instance is undoubted ; and his statement throws some light 
on the question as to the margin of profit out of which farmers 
can afford to satisfy the demand for increased w^ges. In refusing 
to increase wagei||j^ farmer does not always withhold something 
which he can weTHtfTord to pay. 

The following figures refer to a heath farm of 950 acres, of 
which about 525 are arable and 130 pasture. It was taken by 
the father of my informant in the year 1834. At that time there 
was not a machine on the farm, excepting such as were worked 
by hand. Shortly afterward^, however, the occupier bought a 
horse-power chaff-cutter. Some of the farm books between 1834 
and 1842 are lost, and therefore the separate amounts under the 
subjoined heads for those years cannot be supplied. It may be 
stated, however, that the labour bill for the year 1835 did not 
amount to 500/. — less than 20^. an acre upon the arable land 
alone, and between 1834 and 1842 the outlay for wages may be 
fairly put at an average of 550/. The farm has been cultivated 
strictly on the four-course shift, so that the same acreage of com 
has been maintained, except during the last five years, when the 
present occupier has been farming upon a system which involves 
the growth of less corn and the substitution of green crops. On 
the other hand, in the year 1867, 147 acres of arable land were 
added to the farm, which is now larger by that acreage : — 
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Year ending 

Labour. 

Cake Oom, Manure, &o., 
purohoeed. 


£ 

8 . 

d. 

£ 

8 . 

d. 

1843 

627 

0 

0 

800 

14 

6 

1844 

620 

8 

10 

482 

12 

4 

^846 

597 

19 

U 

482 

12 

4 

1846* * * § 

556 

2 

4 

577 

15 

10 

1847 

690 

14 

31 

676 

9 

9 

1848 

623 

6 

74 

760 

7 

0 

1849 

646 

10 

10 

711 

0 

6 

18501 

592 

6 

0 

556 

11 

5 

1851 

569 

15 

4 

682 

11 

4 

1852 

555 

2 

1 

617 

11 

7 

1853 

624 

1 

4 

755 

1 

3 

1854 

736 

3 

2 

991 

14 

10 

1855 

797 

7 

8 

1,250 

15 

5 

1856 

775 

18 

14 

1,210 

15 

9 

1857 

767 

11 

1 

622 

1 

0 

1858 

731 

12 

7 

980 

17 

11 

1859t 

749 

2 

11 

983 

1 

11 

1860 

794 

5 

8 

915 

1 

3 

18G1 

811 

2 

1 

1,159 

18 

11 

18fi2§ 

78.5 

10 

6 

1,368 

14 

11 

1863 

766 

2 

8 

1,220 

1 

0 

186411 

712 

4 

14 

1,189 

14 

4 

lbi.9 

906 

7 

0 

995 

19 

10 

1870 

016 

3 

6 

1,010 

9 

6 

1871 

879 

15 

1 

907 

12 

6 

1872 

943 

10 

0 

1,104 

6 

2 

1873t 

961 

3 

8 

820 

15 

0 


The year endings September, 1874, would show an addition to 
the labour bill of about 100/. The fact prominently brought out 
by these figures is one already indicated — that the introduction 
of machinery ^nd of high farming increases the demand for 
manual labour instead of diminishing it. During the later years 
covered by these statistics, machine-reapers and mowers, and root- 
mincers have been used, and steam-power has been employed in 
threshing and for other purposes. Y et the j^pney spent in manual 
labour has hitherto gradually increased. On the other hand, 
the number ^of horses has been gradually reduced from 19 in 
1668 to 15 at the present time by the use of double ploughs, 
and by keeping more land down in sainfoin. The farmer, too, 
is employing six men fewer than in 1873. This reduction of 
staff is in part due to the dry season of 1874, but the farmer, 
being put to the test during the lock-out, is of opinion that he 


* iG^iwno first tried and Lawrs’s turnip manure first used, 

f |Iom*pow«r thresliing-macliine bought, and nitrate of soda first tried, 

t Beapibg-macdiine bought this Tear. 

§ Stsarn^reshing-maohme purchs^cd. 

|T Tbate is a break in the account lore till 1869. 

^ Tending ^tember 1. 
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can permanently reduce the regular staff of men in his service. 
Here is a statement of the earnings of his labourers during the 
last 12 months. I may pass over the bailiff, the shepherd (more 
than 70 years old), with assistant, and the groom : 

J. B,, over 70 years old, 2s. per day, extras when at piece-work ; cottage, 
2L 10s. rent. He has harvested on the form for 48 consecutive years. 

J. W., over 70 years old, 11s. per week all the year round, and extras for an 
odd job. 

S. D., eight years on farm, head man, 501, Is. ; no rent. 

W. J., four years ditto, second man, 481, 10s. ; single man. 

W. S., 60 years ditto, general work, 441, 12s. ; 81, rent. 

J. B., eight years ditto, acre work, 601. 12s. ; no rent. 

H. L., four years ditto, acre work, 471. 2s. ; no rent. 

K. F,, from a boy, thatching and general work, 481, 6s. ; 21. 10s. rent. 

J. F., from a boy, machine, cart, &c., 491. 10s. ; 31. Is. rent. 

C. S., seven years on farm, goiicral work, 451. 17s. ; 31. 10s. rent. 

D. H., eight years ditto, machine work, &c., 471. 5s. ; cottage in another 
parish, one acre of land. 

J. W., ]un., life ditto, stoc kman, 481. 9s. ; 31. rent. 

G. , about 30 years ditto, cngiiic-man, 471. 6s. ; no rent. 

W. from a boy ditto, general work, 441 16s. ; 21. 15s. rent. 

H. B., lour years ditto, general work, 471. Ss. ; singlo man. 

J. (y., worked through winter n)ion estate work. 

tl. 8., worked through winter, and then left without giving notice. 

U. K., from a boy, now about 20, has had 13s. per week, and extra in 
harvest, &c. 

W. C., about 18, has 129. per week, and extra in harvest, &c. 

J. D., about 18, left and went to Leicestershire, returned again, 4lid not find 
it answer, has 2s. per day, &c. 

0., age 16, 7s. per week, and extras, &c. 

G. F., age 15, 6s. ditto, ditto. 

J, F., age 13, 4s. ditto, ditto. 

"W. 8., age 14, 5s. ditto, ditto. 

11. 8., age 14, 6s. ditto, ditto. 

In looking through the labour books on the farm just mentioned, 
I find that nearly one-half the outlay for horse and hand labour 
is incurred during the spring and summer in growing food for 
stock. Again, during the winter months more than one-half 
the labour is employed in looking after the cattle and sheep on 
the farm and in preparing food for the stock. Modern farming 
differs from old-fashioned farming chiefly, mrhaps, in the greater 
quantity of stock fed and sent to market. The farmer finds that, 
to make a living, he must not, in common talk, “ look to the 
barn-door for everything.” Wheat is not the remunerative crop 
it used to be. On some land in Suffolk perhaps the best barley 
in England is grown, and th^ Burton brewers are ready to give 
good prices for it. But, unless the soil is one peculiarly adapted 
for white-straw crops, the farmer now must breed or feed, or breed 
as well as feed. The increase of stock accounts to a great extent 
for the fact, that with the increased use of machinery has come a 
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Renter demand for manual labour in high farming. What has 

S st been stated as to the farm I am now noticing — that of Mr. 

athew, of Knettishall — shows that during three parts of the 
year the stock is properly chargeable with quite half the laboiir 
employed. Forty years ago Mr. Mathew’s father, who then held 
the farm, grew dTs great an acreage of corn as is now grown, and 
did not employ so many men and boys, nor any machinery 
for the first ten years of his occupation, though he employed 
more horses. One explanation is that he only kept about half 
as many sheep as are now wintered on the same farm, and about 
half as many head of neat stock. All the corn on the farm is 
now t|treshed by steam. Steam machinery is used for cutting 
chaff and grinding corn, and horse-power for mincing roots and 
breaking cake. All this work used to be done by hand, yet 
the father employed fewer labourers than the son now employs^ 
and the fathers expenditure for labour continued for some time 
at the rate of about 500/. a year, whereas the son, who uses all 
this steam and horse power, is spending (with 150 more acres, it 
is true) 1100/. in manual labour. 

Mr. Mathew is sowing less corn and trying a system which 
he hopes will make farms of light and mixed soil more self- 
supporting, by rendering them less dependent upon artificial 
grasses, and reducing some ot the present heavy items for expen- 
diture upon cake, artificial manure, and labour. This is one of 
the changes already indicated for economising production. He 
has found that, upon light land, sainfoin resists the drought better 
than most other descriptions of feed, and he also attaches great 
importance to the growth oi a good plant of mangolds. Assuming, 
therefore, that he thinks it right to grow 20 acres of mangolds 
every year, the course of husbandry upon six plots of 20 acres each 
would be as follows : — 1. Mangolds after barley, instead o/ small 
seeds. 2. Wheat after mangolds in course. 3. Sainfoin after 
wheat, instead of turnips. 4. Sainfoin insterd of barley, 5. 
Sainfoin instead of clover, &c. C. Wheat after sainfoin, in 
course. The 3-year-old sainfoin is followed by wheat, and 
there is always an acreage of sainfoin of three different ages 
upon the farm. This crop, it is said, supplies capital feed, 
whether cut for hay, or used in the yard for horses and cattle 
during the summer, or given as chaff, or fed off on the land. 
The acreage so occupied requires no manure and little labour, 
and possesses other advantages which, in the farmer’s opinion, 
more than compensate for the loss of 20 acres of barley. Here 
is the yield upon a field of 16 aoret of sainfoin during three 
consecutive* years; — 1868. First crop of hay, 33 waggon-loads; 
second crop fed off by lambs. 1809. — First crop of hay, 35 
waggon-loc(ds ; second crop, 80 sacks of seed. 1870. — ^First 
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crop of hay, 33 waggon-loads ; second crop, seed estiinated at 
224 bushels. Practical men must judge for themselves as to 
the merits of this system. The farmer is convinced that it is, 
at any rate, well adapted to his own land ; and he ei^pects, by 
means of it, to dispense with four men and four horses when 
it is in full operation, besides greatly increasing his food for 
sheep and cattle, and thus growing more corn upon the fields 
which are cultivated for corn, to compensate him somewhat 
ff)r the smaller acreage of com which his system involves. 
One point upon which Mr. Mathew insists is^ that any 
falling off in the supply of labour, whether from a strike, a 
iock-out, or from natural causes, will reduce the sumly of 
meat rather than the production of corn. From April 1 to 
the end of July, about one-half of his men were employed in 
growing roots and getting in the hay — in fact, in producing a 
supply of winter food for sheep and cattle ; and from the com- 
pletion of harvest to April again, one-half the men and boys 
were engaged in securing roots, cutting chaff, mincing and 
pieparing food, littering yards, and attending to sheep and 
cattle. Thus the winter’s work is regulated to a great extent 
by the operations of the spring and summer, and, summing the 
matter up in the farmer’s words, ** Few men in spring and sum- 
mer, mean few roots or little hay. This again means no stock 
during autumn and winter, and no stock during autumn and 
winter means 14 fewer men and boys than I employed last 
year.” 

The moral drawn by Mr. Mathew is, that if the labour market 
is disturbed by any cause, the first to puffer is the labourer, 
the next the consumer, while the last and least sufferer is the 
farmer. After planting his spring corn comes the season for 
planting mangolds and kohl rabi, which may be done up to the 
10th of May. If that season is lost, so is the crop. Agricultural 
work is not like manufacturing work, which can be taken up 
where it was left off. The season once lost in farming is lost 
for ever.* You must try something else. Supposing, then, 
that mangolds and kohl rabi fail, swedes can be sown up to the 
lOth of June. If this time goes by, you need not sow, for you 
will get no crop. White turnips, however, may follow up to the 
18th of July. If this season be missed through dearth of labour, 
the farmer will take to coleseed, which requires little or no 
labour. ^ What, then, is the relative value of these crops ? Man- 
golds will carry one-third more stock than swedes, swedes will 
carry more stock than white turnips, and each of these crops 
will carry as much stock again as coleseed. The earlier crops 


* ** Bes rnsttoa slo est, si nnam rem seed iboeris, omnia ojpera 0er6 facies.** 

TOL. XI.^S. S. G 
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of the year require the greatest amount of labour — wheat more 
than barley, mangolds more than swedes, swedes more than tur- 
nips, and turnips more than coleseed, which “ may be fairly 
termed the farmei^s refuge.” These are the premises upon 
which Mr. Mathew justifies his conclusion that the farmer 
can carry on his business, dispensing with much labour, and 
leaving the labourer and consumer to be the chief sufferers. 
As to another course open to the farmer — to lay down more 
land in grass — he does not doubt that this may and will be 
done ; but adds, “ it ina> increase the quantity of store cattle 
and sheep, but, I think, it will not materially increase the 
quantity of fattened sheep and cattle. In my opinion, no 
greater quantity of stock is fattened under any S3r5tem of farming 
than under the old four-couise system, which has stood the test 
pf several geneiations.” 

I will now give the labour outLay upon tlirec farms in a state 
of high cultivation in Cambridgeshire and Suflblk. The first 
consists of 107fi acres, of which 162 are heath, 50 pasture, and 
864 arable, the arable land comprising 384 acres of light and 
480 of strong land on chalk.* The net rental received by the 
landlord (free of Property Tax) is 1477/. Tlie gross rental 
paid by the tenant, including Lcancl I'ax, tithes, rates, and taxes, 
is 2012/. The amount distributed in cash for labour during the 
year ending Lady-day last, was 1453/. Besides this sum, tl^e 
fanner, at harvest time, gave his men malt and hops worth 
68/. 14s. ; the harvest supper cost him 0/. 135., and he estimates 
thd beer given during the remainder of the year at 37/. ISs., 
making an addition to the labour bill of 116/. 25., or a total of 
15694 During the same period, the sum of 2414/. 165. was 
spent in feed and manure, making a total outlay of close on 
60004 The farmer here has carefully Worked oxtt his profits 
during the seven years he has cultivated hii^^resent holding, 
and^ ^ter debiting his liouse-keeping account fairly with every 
article of farm produce consum^, he says he has only made 
7 per cent, on the capital employed, about 90004 I may add 
that he farms under lease, and therefore enjoys security of 
tenure. On another farm of 800 acres, rent and tithe came 
to 11304 ; cost of labour, 17754 This farm consists of light, 
easy working land, with only 10 acres of pasture, the remain- 
der being arable. On another farm of 370 acres (300 arable, 
misnd soil, and 70 pasture) the rental is 505. per acre, in- 
cladiag ti&e and rates ; the change for labour is 375. 6d. per 
acre ; the average earnings of the labourers are 175. per week 
in cash, ai)d tihe perquisites or extras are reckoned at about 
35. per acgS# 

At Blaillierhassett, the whimsical co-operative farm carried on 
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by Mr. 'Lawson, the labour sheet for one year showed the cost 
of labour to be 3Z. 5s. 2d. per acre, another year 21. 2s. 6d,, 
while the cost of farm-horses is put down at 43/. 18s. 9|d. 
per annum. No wonder the experiment proved a financial 
failure. Against this instance of frolicsome farming, full of 
interest and amusement as it is to Mr. Lawson’s readers, 4et me 
set some figures taken from the accounts of a heavy-land Eastern 
Counties farm of 367 acres, cultivated for profit and n 9 t as a 
social or farming experiment. These figures have been carefully 
prepared for my use in these pages, and show, upon a moderate 
holding, highly farmed and closely looked after, the proportions 
borne by wages to other outgoings in the Eastern Counties, 
during the last eight years. 

Upon the 367 acres, the waste by house, garden, premises, 
hedges, ditches, &c., would be 17 acres. Of the 350 remaining 
acres, 29 would be in pasture and 321 arable; roots grown 
would average — mangold from 15 to 20 acres; swede turnips, 
15 acres ; kohl rabi, 4 acres ; and the remainder white turnips. 

The farmer does not debit himself in his accounts with any 
allowance for depreciation upon machinery and implements. 
It is clear, also, that his profits cannot be safely tested unless 
we assume that on leaving tlie farm his live stock will fetch the 
price he paid for stock on entering the farm. In other words, 
we must assume that his capital will be returned to him in full 
by the incoming tenant Subject to these remarks, we seem to 
have here an instance of successful farming, to be accounted for 
in part by the quality of the land and probably also by the 
manageable size of the farm, which renders close personal super- 
vision possible. 
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The average profit, during the eight years, was 392Z., besides 
the interest at 4 per cent, charged in the balance sheet. A 
capital of 3800/., therefore, returned in this instance over 14 per 
cent.; a 'financial-** result which I believe to be exceptionally 
favourable. It will be seen that the cost of labour has risen con- 
siderably during the two years last given, and 1873-4 would 
yield a still higher labour bill. Diminishing profits during the 
same period seem also to show that tlie increased wage-fund was 
derived from this source ; and, at anything like the rate of 
increase here indicated, the farmer’s profits would soon sink to 
zero, unless some counteracting influence were introduced. 

Mr. Flatman, of Chippenham, Suffolk, who keeps very accurate 
accounts, has forwarded his figures for the 52 weeks ending March 
25th, 1874, showing an expenditure for labour of 289/. 10s. Qd, 
♦on a bad light-land farm of 240 acres, all arable. Mr. Flatman 
hires steam-threshing machinery, but has included all the labour 
of threshing in this sum. He also includes malt for harvestmen, 
and beer during the year. Mr. Flatman’s nominal rate of wages 
was 13a*. weekly, but as a matter of fact his men earned, includ- 
ing harvest, 17a\ 6r/. per week. The labour expenses on this 
farm being 245. 2r/. per acre, seem so low, even for light-land 
cultivation, that whatever disadvantage is attached to a small 
farm as regards labour s(*ems, in this case, fully compensated 
by what may be called concentrated personal supervision. In 
Spite of the small cost of labour, I am told that, in proportion, 
as much corn is grown on this farm as on a larger one of similar 
-quality. 

Mr. Flatman’s statement is a good illustration of the cost of 
light-land labour. Mr. D. K. Long, of Great Bradley, has 

£ *ven me his account of a large heavy-land farm; and Mr. 

obert Stephenson, of Burwcll, in Cambridgeshire, is good 
enough to supply me with particulars of his%wn farm as an 
example of a medium or mixed soil. In all three cases the same 
jear, ending Lady-day, 1874 (just previous to the strike), has 
been taken. The same nominal rate of wages was paid in all 
three cases ; and in each case the calculation is based on the 
same system, including all kinds of manual labour, with malt 
mid beer, and the value of cottages, but only *where they are 
rent-free. 

Mr. Longfs farm contains 130 acres of pasture and 800 of 
heavy arable |[and. As neither Mr. Long nor Mr. Stephenson 
ever out ahy meadow-hay, they have charged all the labour to 
the 'arable land. Utou this basis JUr, Long’s labour bill amounts 
to 38s» 6dL per acre,^ing a total of 1589/. on 800 acres of arable. 
Mr. Long ploughs and drains his land by steam, and thus, in his 
opinion, saves fully 6r..per''acre in^ploug^en^s and horsekeepers* 
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wages, which would have brought his labour, supposing he had 
no steam-plough, up to 44s. 6ef. 

The cost of labour on Mr. Stephenson*s land is 36s. 3rf. per 
acre on 864 acres of arable (384 light and 480 stronger soil). 
He also rents 162 acres of heath and 50 of pasture, not employ- 
ing any appreciable amount of labour. 

A neighbour of Mr. Long’s, farming similar land, but doing 
no steam-ploughing, has sent me his account, which is accurately 
kept. He farms 10 acres grass and 277 arable land. Charging, 
as in the foregoing cases, all the labour to the arable ladd, it 
amounts, during the same period, to 43s. 6^. per acre, viz., 
588/. 4s. lOd . ; but the nominal rate of wages on this farm was 
only 11s. 6rf. per week, and the men earned, in a rather short 
harvest, 8/. without beer. In order, therefore, to draw a fair 
comparison witli Mr. Long’s farm, 13 per cent, (the difference 
between 11s. Qd. and 13s.) should be added to the 588Z. 4s. lOd., 
which would make 663/. Thus, supposing an equal rate of 
wages, this calculation would show, upon the small heavy-land 
farm without steam-ploughing, an outlay of 48s. 7rf. against 38s. 6rf. 
upon the large heavy-land farm with steam-ploughing. 

A comjiarison of the actual amounts paid on any farm for 
labour, during different years, cmnnot be wholly trusted tO show, 
with accuracy, the tendency of the labour bill either to rise or 
fall, because the amount of work necessary on a farm varies flom 
year to year according to the seasons or other causes. Comparing, 
however, the nominal rate of wages for the year ending Lady- 
day, 1874, with that of four or five years ago, the increase of 2s. 
a week, from 11s. to 13s,, paid throughout the greater part of the 
Eastern Counties, is equal to a rise of more than 18 per cent. 
Mr. Stephenson adds : — I paid harvestmen, in 1873, 9/. 16s. 
and malt, in place of 7/. and malt in 1869, equal to a rise of 40 

r 3r cent. Working out these figures I find therefrom that, had 
paid last year at the same rate as in 1868 and 1869, my labour 
bill would have amounted to 1186/. instead of 1453/., showing a 
rise on the year’s outlay of 22J per cent. Then turning to my 
old labour books, I find, as a matter of fact, that my labour bill 
for the year ending Lady-day, 1874, stands 36 per cent, higher 
than the yeajr ending Lady-day, 1869 (a year of drought), and 
20 per cent, higher than that ending Lady-day, 1870. ^ & my 
experience goes to show that there is no truth in the opinion so 
often expressed, that we can make up for the rise in wages by 
economising labour. Paying, as I do, about 270/. move for 
labour than I should have done 4 or 5 years since, mbans a de- 
duction from a farmer^s profits of from 2J to 3 per cent, per 
annum on his capital. In some parishes the proportionate 
*ncwasc of wages is even niote than in my case. In these places 
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the nomipal rate was 10.9. when mine was while at this 
moment we all seem to be prettj firmly fixed at 13«. per week. 
Wheat has now fallen considerably in value without reducing 
wi^s, as was formerly the case ; and I think in this neigh- 
bourhood the price oi corn will never influence wages again. 
The high price of corn, lately prevalent, has hitherto prevented 
farmers from realising the effect of the extra cost ot labour ; 
but now, with wheat at 21s. per coomb, the casp must be very 
different.” 

I have found it difficult to arrive at any satisfactory con- 
clusion upon the comparative cost of labour on large and small 
farms per acre and relatively to production. The statistics 
already given do not deal with farms of very extended acreage. 
Indeed, it is not easy to define with accuracy what constitutes 
a large farm. For example, a faim of 500 acres would be 
’'reckoned small in Lincolnshire and large in Leicestershire. 
The general opinion expressed, in answer to many questions 
put to practical men, is that the cost per acre for manual 
and horse labour is less on large than on small farms. Here 
is one reply ; — “ A hundred acres of stiff' arable land would be 
worked with 5 horses, while 140 acres would require only one 
more. Moreover, in all agricultural operations it is an enoinious 
advantage to have a large and competent staff oi men always at 
your call to execute work at the proper time. For these and 
other reasons the relative production is likely to be greater, and 
certainly the relative cost of production would be less on large 
than on small farms. But there are many exceptions in favour 
of small farms, where these are well managed.” 

Another farmer writes : — “ However difficult it may be to 
reduce to actual figures the relative cost of labour on large and 
small farms, everyone who has had any practiosl experience 
in agriculture is well aware that the differeiiME is very great. 
Within my own experience I have found that in the occupation 
of a farm of nearly 600 acres which had previously been held by 
two tenants, the saving in horse-labour was about 80 per cent., 
and in manual labour 20 per cent. This saving arose from 
greater concentration of force in the larger occupation which was 
wanting in the smaller one, and from a better supervision in tlie 
large, which would not be remunerative in the small occupation. 
There is no doubt also that the results obtained bore an exceed- 
ingly favourable comparison with regard to production, as was 
shown by the repeated enlargement of the rick-yards. On large 
holdings *the labourers work in larger gangs, superintended hy 
a worUng foreman. Thus the work progresses quickly, is soon 
finished, and something else is commenced before the men are 
tired by that particular kind of labour. Again, special men can 
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be retained and kept for special work, and thus become adepts 
at it, whereas upon small occupations a man has to do a variety 
of work and is perfect in none. The superior advantages of 
a large occupation, in respect of labour-saving appliances, are 
also shown in the description and character of the machinery 
employed. On a small occupation the use of machinery must 
necessarily be restricted, and many agricultural operations must 
thus be conducted on a small scale and by slow processes. The 
purchase and use of steam ploughs and drills would hardly be 
justified upon a small holding, whereas upon a large one these 
and many other costly implements are almost indispensable. 
They enable the occupiers to finish a large amount of work in a 
short time, without extraneous aid and at a moderate cost. The 
saving of time, in this way effected in farming, is of no small 
moment, especially in busy or ^ catching ’ seasons.” 

For the purpose of any fair comparison between the cost of 
labour on large and small holdings, it is plain that you must 
not only compare land of the same quality, but land farmed upon 
the same system. “ Speaking, generally,” writes another farmer 
of great experience, “ a larger staff of men per acre will be found 
upon large farms than upon small ones. A farmer occupying 
200 acres will not be able to keep a steam-engine for his own 
use. It would require more hands for the profitable working of 
it than he would have at his command. It therefore answers*his 
purpose better to hire an engine and men to do his threshing, 
chaff-cutting, and grinding his corn ; whereas a large farmer can 
profitably employ lor his own sole use a steam-engine for thresh- 
ing, chaff-cutting, grinding, and, in some instances, for mincing 
food and cake-breaking. I believe the time will come when we 
shall have machinery for the various operations on the land, such 
as ploughing, &c., of a much more simple kind than exists at 
present. I have not hitherto seen a steam-engine used to save 
money — that is, by doing the work for less money than it will 
cost if I employ my own horses. It may be that, if you break 
up certain kinds of land by steam, you do good to the land and 
save money indirectly. But I want to see a direct saving of 
money from the use of steam-machinery, and believe that such a 
result must be exhibited before the use of such machines becomes 
general. Comparing the cost of labour upon large and small 
farms, I am inclined to think that it will be found less upon the 
former according to the value of the produce, though it may 
amount to as much per acre.” 

“ The large farmer,” writes another correspondent in the 
Eastern Counties, “ has many advantages over the small one 
in the saving of labour. He can keep a better staff, and train 
nien for certain kinds of work. By being kept to this work 
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they naturally become more expert, and in farming, as in pin- 
making, a proper division of labour produces the article at a 
lower cost.’’ if so, good-bye to the handy man about a farm,, 
invaluable to employers, who can plough, drill, hoe, thatch, 
stack, drain, clip hedges with an eye to form, and do pretty 
nearly anything. My last correspondent (Mr. Walton Burrell, 
jun., of Fomham St. Martin, Suffolk) considers the increase in 
the farmer’s labour bill during the last few years to be from 
20 to 25 per cent., without any corresponding increase in the 
value of produce, though there has been a considerable reduction 
in the rates. “ The cost of labour,” he adds, “ on fair light land 
under the plough would not be muesli less than on heavy land, 

} >rovided roots were grown on the light and not on the heavy 
and, and that both were farmed under the four-course system, 
s Of course upon very poor light-land farms, where a large portion 
of the acreage is left as a sheep-walk, the labour bill would be 
small. If an equal quantity of roots were grown on the heavy 
land instead of clean fallow, the proportion would be about 
8 on the light to 4 on the heavy land. As to the influence of 
machinery upon the cost of manual labour, I question whether 
in many instances work is not done as cheaply by manual labour, 
provided only that men can be obtained in sufficient numbers 
when they are wanted. But the day has happily gone by 
^hen the farmer could find half a score of men on the village- 
green waiting for a job, to be set on, and paid off, at his con- 
venience.” 

** Nearly one-half less horse-power,” say the writers of another 
letter, farmers in the Midland Counties, is required to work 
light land. But although the work on light land may be done 
with much less toil than on heavy land, there is not so much 
less manual labour as at first sight there seem^gyfo be ; for a crop 
of turnips and the eating and superintending of a large flock of 
sheep is a very costly method of producing meat in these days 
of high wages. If a light-land farm is well managed, it will 
require nearly as many men as a heavy farm. A great deal of 
work on the latter arises from the fact that every article grown 
upon it must be taken into yards to be eaten, and then, after 
a time, must be carted back to the land, in the shape of manure. 
All this creates much wear and tear.” 

As to "the comparative cost of labour on grass and arable land„ 
a fetter from another farmer in the Midland district is to this 
effect On grass land the co$t if labour is reduced to a mini- 
mum. A man and strong lad Can attend to the flocks and herds 
on 500 acres of grass land during the summer months. On the 
same quantity of arable land, at least eight men besides lads 
would De reqtiired, to say nothing of horses and implements. 
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On grass land the cost of labour is verj small, but the capital 
required is much larger per acre, and greater supervision is 
necessary on the part of the occupier.” Another correspondent 
reckons that the cost of labour on grass land would be about a 
fourth of that on arable land, supposing half the grass were 
cut, and half fed off. 

“ Of course the saving in labour upon grass lands,” writes 
another farmer, must be all the labour in ploughing, culti- 
vating, seeding, &c. ; and, where they are grazed, the cost of 
harvesting is also saved. The same calculation, however, must 
not be made with regard to all grass fields which may be attached 
to an arable farm. Upon such a farm a certain staff of horses 
and men will be required all the year round. If, therefore, the 
farmer in this case loses the opportunity of making the most of 
a piece of pasture by mowing it instead of grazing it, he will lose 
money, because his outgoings will be the same in labour whether 
he mows the field or grazes it. Upon a purely grass farm, on 
the other hand, manual labour is only necessary at hay harvest, 
when the occupier can avail himself of itinerant labour from 
neighbouring counties. To the grass farms around London, for 
example, men used to resort in June from all parts, sometimes 
obtaining high wages for a week or two. Mowing machines, 
however, with hoise-rakes and haymakers, have supplanted much 
of this manual labour, enabling the farmer to secure his crop more 
quickly, and also more cheaply, without feeling so dependent 
upon casual hand-labour as he once was. From this neigh- 
bourhood (the boi del -land of Norfolk and Suffolk) during the 
last two years many men went ^ into the shires’ as usual, but 
could have done better by remaining at home. It is highly 
necessary now-a-days for each farmer to calculate carefully 
whether he has a prospect, by grazing, of making a profit over 
rental and fixed charges per acre, instead of incurring a great 
outlay in labour, with the chance of a wet season, and a plentiful 
crop elsewhere, to reduce the value of his hay harvest, so that 
the balance of profit left after mowing is less than that left after 
grazing. To stock good grass land naturafly requires the com- 
mand of more capital than is necessary for the cultivation of 
arable land. I have heard of 30/. an acre being required to 
purchase stock for good marsh land. Some marshes will carry 
a bullock and two or three sheep an acre. The grazing of light 
land, instead of tillage, would of course be for sheep-feed only> 
unless I may except sainfoin, which is the salvation of 
lands, and ought to enter into the rotation of every light-land 
farm,” 

It may be taken for granted that farmers in the Eastern Counts 
are not alone in their experiences of the increased cost of labottr 
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and the inroad ^hus made upon profits. I will give, however, 
some figures bearing on the same point, supplied to me from 
three farms in the Midland Counties, well-managed mixed farms, 
fair representatives, I believe, of a very large class of holdings. 
No. 3 has not been occupied by the present tenant for so long a 
period as the two others, and, therefore, his figures cover a shorter 
space of time, though they refer, like the rest, to three years of 
farming, and tell the same tale : — 

Cost of Manual 
Labour. 

Year. £ d* 

f 1862 Farm of 340 acres (130 plough, 210 grass) 280 5 0 
No. 1. < 1868 Do. „ „ „ 373 6 0 

( 1874 Do. 388 „ „ 258 „ 419 16 0 

f 1862 Farm of 210 acres (80 arable, 130 grass) .. 223 10 0 
No. 2. J 1868 Do. „ „ 249 19 0 

( 1874 Do. „ „ „ 272 0 0 

f 1869 Farm of 230 acres (120 arable, 110 grass) 268 16 0 
No. 3. < 1872 Do. „ „ „ 307 14 0 

I 1874 Do. „ „ „ 344 12 0 

The expenditure for manual labour, set forth here, does not 
include the value of beer; and every man employed on these 
farms has a quart a day during nine months of the year, and two 
quarts a day during the remaining three months, in the course 
of haying, harvest, and other exceptional work. Nor does the 
foregoing account include tradesmen’s bills, such as blacksmith’s 
and carpenter’s work, which may be put at 7s, an acre. My 
correspondent says : — “ Wages have risen herefrom 30 to 40 per 
cent, (at the lowest estimate 30 per cent.) within a compara- 
tively short period. In 18G2 a good able-bodied labourer if^ould 
earn 12s. a week, besides beer and other perquisites, and he 
received these wages wet or dry, whether work or not. 

In 1874 we pay 15s., IGs., and 17s., with all the satne perquisites ; 
and in many cases a cottage and half a rood of ground rent-free 
into the bargain, worth to rent 2s. 6d. to 3s. a week. This, 
however, is not all. Notwithstanding the extra cost of labour, 
we do not get above two-thirds of the work which used to be 
done, and there is a discontented murmuring, which is worse 
than all. Bovs fit to drive the plough formerly received 2s. and 
2s. 6d. a week. This year they will be a scarce article until 
they are old enough, or have learning enough, to leave school 
under the Education Act. A lad, 1). years old, is now getting 
6s. a week ; if 14 or 15 yeeXB old, 9s. a week ; if 17 years 
old, 12s.” 

Another Midland County farmer says the rise in farm wages 
may be roughly stated to be at the rate of 30 per cent., without 
any unproved standard or quantity of work done, but rather the 
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reverse. As a matter of course this increase tells adversely upon 
the occupier, diminishing his profits, and, as any reduction of 
rent is improbable, placing him in a very awkward dilemma. 
The use of machinery and the progress in agriculture of late 
years have given a fillip to wages. The more frequent use of 
steam has developed the intelligence of the labourers, some of 
whom must manage the steam-machinery. The various local 
agricultural Societies have also done their best to encourage latent 
talent among the men. The result is that, while the condition 
of the mass of labourers has improved, such of them as possess 
any exceptional skill have often benefited still more. This is as 
it should be.” Then my correspondent shows how the recent 
agitation in the labour market bss acted upon supply and 
demand ; but into these moot questions we need not follow 
him. 

If from the Eastern and the Midland Counties we take a short 
flight to Scotland, we find the labour bill there apparently in- 
creasing quite as rapidly as in England. The following notes 
are kindly furnished to me by an Aberdeenshire gentleman 
practically acquainted with the iarming ot that district ; — 

“ The a\erage cost of farm-labour in Aberdeenshire (I use this 
word, though it may be held to include good part of three or four 
neighbouring counties) has nearly doubled within about a quarter 
of a century. The ordinary mode of engagement is to provide 
the labqurer with board and bed, and pay half-yearly wage. 
Thus 

Wages fn 1840, Wages in 1874, 

per b months. per 6 months t 

£ s. <2 £ 8 ({. £ 8. d. £ 8. d, 

let ploughman .. from 7 10 0 to 8 0 0 from 13 0 Oto 15 0 0 

2nd ditto .. ,, 6 0 0 ,, 7 0 0 , , 11 10 0 ,, 14 0 0 

Cattlemen 600, ,7 10 0 ,, 13 00, , 15 00 

Female workeTS .. ,, 2 10 0,,300 ,, 500, ,600 

It is not the large increase of wages our Northern farmers 
complain of ; it is that the men who are most capable and efficient 
go o/F through emigration, and otherwise seek to benefit them- 
selves, in such large proportion, leaving only the less capable 
and less enterprising at home. For example, a large farmer and 
well-known breeder of Shorthorns complained to me the other 
day that, while perfectly willing to pay wages for competent 
ploughmen at the rates stated (practically 30/. a year, with bed 
and board), his overseer had been compelled to fill up his staff 
^g«ly with half-grown lads, experience ploughmen being so 
scarce. 

^ “ lb the working of an Aberdeenshire farm of mediuna or large 
size, one ploughman, with a pair of horses for every 60 to oU 
is deemed sofficipnt. On very small farms 50 acres require 
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a pair of horses ; but usually the horses are not so powerful in 
that case. 

A thoroughly efficient Aberdeenshire ploughman, with his 
two horses and swing-plough, will, I should imagine, till a greater 
extent of land, and in a more satisfactory style, than any other 
team of equal power extant; that is, a single man (paid at a 
comparatively high wage) and two good horses will be found 
cheaper far than any of the miserable devices that exist in some 
parts of England with underpaid labourers, one driving the 
team, another holding the stilts of the plough, and so on. The 
cost of a ploughman and pair of horses per day, doing hired 
work, is 9^. and 10^. Steam-cultivation is not yet so far intro- 
duced as to have sensibly affected the cost of horse-labour ; but 
it will be and is being heartily welcomed by all intelligent 
farmers as an aid to deeper and more thorough cultivation — on 
the principle that for an increased outlay they will reap a larger 
return. 

A point worth noting in our farming is the very large ex- 

S enditure systematically made for extraneous manures, — bone- 
ust, guano, phosphates, &c. A trustworthy estimate is that the 
average expenditure yearly for such manure in Aberdeenshire 
is equal to from a third to a half oi the entire rental of the 
county.” 

A Forfarshire tenant, on a friend’s estate in that county, gives 
me'the benefit of his experiences upon the cost of labour on a 
farm of 300 acres, with an average production from grain-crops 
of five quarters an acre. This is the farmer’s mode of showing 
the outlay for manual labour : — “ Divide the 300 acres into six 
parts, three of them in grass, to be pastured with either sheep or 
cattle. Then : 

£ a. d. 

1-8. Labour, outlay in looking after stock and keeping up 

fences on 3 acres of pasture, at Bs 0 18 0 

4. An acre of oats, labour, outlay in ploughing, harrowing, 

sowing, cutting, and carting 2 2 0 

6« An acre of turnips and potatoes. Crop, 20 tons of turnips 
per acre and 7 tons potatoes. Cost to plough, harrow, 
grub, clear the land of weeds, sow, thin the turnips, 
ho . ; plant and dig potatoes. Total expense of working 


per acre 3 11 6 

6. An acre of barley — ^manual labour upon 2 2 0 


Total cost of working 6 acres of the above farm .. £8 13 6 

Upon this basis of calculation the total labour bill would 
amount to 433/. 15s. upon the 300 acres, and would work out to 
1/. 8s. IIA per acre — a low average routrasted with this item of 
expenditure in some of the English faming-accounts already 
given, and especially low if the crops hern mentioned represent a 
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lair average, and if the same ratio of production is generally 
maintained. The secret of the low labour bill here lies chiefly, 
no doubt, in the large proportion of land ia grass, viz., one-half, 
instead of one-fourth or one-fifth as in the south-eastern counties 
of England. In Forfarshire, as in Aberdeenshire, the wages of 
agricultural labourers have risen rapidly. The farmer draws the 
following pithy contrast between the cost of labour now and 
formerly : — 

30 years ago the mooey wages were £12 a year. 

20 n •» »i n 

^ »r II 11 24 If 

At present the money wages are 34 „ 

The men, he adds, are generally Engaged by the year ; but 
sometimes are engaged by the half-year. The payments in kind 
consist of an allowance of 2 pecks of meal per week, 1 pint of 
new milk a day, with fire and light in the bothy.” 

a. d. 

The meal, milk, and bothy accommodation are yalued at, per week, 6 G 

Present money wages 13 0 

Total weekly wages of Scotch able-bodied labourer .. .. 19 6 

“ Tradesmen’s accounts upon the farm,” adds this Forfarshire 
tenant, have risen much in the same proportion as farm labour. 
So have taxes. Against these items of increased expenditure we 
may set the fact that we have been able to do with fewer hands, 
owing to the introduction of machinery, improved steadings, and 
drainage of land. Thus we have been able to balance income 
against extra expenditure. Twenty years ago, upon the farm of 
300 acres just mentioned, there would have been employed six 
men, two boys, and three women, for the regular work ; whereas 
we now keep four>men, two boys, and one woman. The saving 
of labour is more especially felt during harvest, when, at one 
time, 50 hands would have been employed, whereas now not 
more than sixteen in all are employed. To sum up the whole, 
wages have risen one-third, and production has increased in about 
the same proportion. The farm-labourer’s position will improve 
still further, if emigration continues and tr^e prospers.” 

This letter suggests several considerations tearing materially 
>ipon the English view of the labour question. In the first place, 
we see long hirings to be the rule ; wnereas in England they are 
the exception, and usually apply only to shepherds and some of 
the^ stockmen. The Labourer Unions are said to oppore long 
birings. As far as I know, they have passed no rule either mr 
or against them ; and if the wages are made worth a 
^I^nd upon it he will engage upon these terms, wh^her he 
Unions favour long hirings or not. My observation leads me 
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and better man than the Norfolk labourer, and that, after all, 
there is no such thing as cheap labour.” * 

We have not the details which would enable us to generalise 
with entire safety from these figures. But the moral drawn by 
IVlr. Read is, no doubt, in the main a just one ; and it points 
to the contusions 1 have already suggested — that two elements 
contribute to the smaller labour bill in Scotch farming : a better 
ouali^ of labour, and keener su|)ervision and regulation of it by 
tne farmer. Between the 25s., of which Mr. Read speaks from 
hearsay, and the 19s. 6rf. which my Forfarshire correspondent 
actually pays, there is a wide difierence. I have no reason to 
doubt that 19s. 6</. is the market rate paid in the latter county ; 
and as it agrees substantially, in respect of money wages, with 
the report I have received from Aberdeenshire, the most pro- 
bable cause of the discrepancy lies in the different appraisement 
of the bothy accommodation and the doles of food, the latter of 
which may easily vary in diflerent districts. 

It may be that 19s. 6^. in cash and kind is a lower average of 
wages than exists in other parts of Scotland. If we include the 
perquisites, harvest money, extra earnings in piece-work, and 
under-rented cottage and garden of the Eastern Counties labourer, 
I doubt whether the latter is not often better off than the Scotch 
hind upon such wages. Comparing the better class of cottages 
here with the bothy accommodation provided for the Scotch 
peasant, the Eastein Counties labourer will certainly have a 
more comfortable home. If wages, therefore, are substantially 
equal, there ouglit, in theory, to be no great disparity in the 
amount of work done bj the Forfarshire and the Suffolk peasant. 
Farmers, however, seem to be quite agreed that there is a great 
disparity, and one unfavourable to the Southern labourer ; and 
complaints on this score arc too general to allow of any doubt 
that they are well founded. But, if this Jp^so, one must surely 
look for the same marked superiority inocotch operatives and 
industrial workers of all classes. .No such evidence, however, 
is forthcoming. I have said that a distinguishing feature of 
agriculture is a happy absence of competition, so that there is 
no reason why “ two of a trade ” — or why any number of the 
farming trade — should not agree. If the same keen competition 
existed in apiculture as in manufactures, we should long ago 
have heard English farmers complain how heavily they were 
weighted in this respect, compared with their Northern rivals. 
There is a keen rivalry in many kinds of manufacture between 
North and South Britaini^^et ve do not find that Scotch manu- 


* * The Tunes,* October 17tb, 1874. 
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factUTers are mono^lising production through their command 
of a superior quality of labour — nominally dearer, but really 
cheaper than that obtainable on this side of the Tweed. 

If, therefore, English manufacturers hold their own, employing 
English workmen, is it not possible for English farmers also, 
with the materials they have, to do so too, and obtain, in 
agriculture, results as economical and as satisfactory as are ob- 
tained in manufactures? One does not willingly assume that 
the English agricultural labourer is so different a being from the 
English artisan in energy, stamina, and the will to work, that 
while one can hold his own against the same class in Scotland, 
the other is hopelessly beaten. At all events it is time, for their 
own sake, that employers tried to bring the English labourer to 

r ut forth his full strength, or more of it than he put^ forth now. 

cannot help thinking that there is, among the mass of our 
English peasantry, a great reserve of power waiting to be called 
out, and ready for use if adequate inducements are offered. We 
see what happens if a man gets a bit of land. He bestows 
upon it an amount of labour often wholly out of proportion to 
the produce of the land — labour which would have yielded him 
twice or more than twice the money-produce of the land if he 
had worked with the same energy and during the same hours 
for a farmer. The reason is that he has an adequate motive 
for work, or thinks he has, which comes to the same thing. 
Now, can employers present to him the same adequate motive 
in another form, and lead him to serve his own interest and 
theirs by working not necessarily longer hours, but by working 
harder while he does work ? 

This is a problem of the first importance. It is hardly inferior 
to that of increasing production by higher farming. In fact, it is 
one method of stimulating production and increasing national 
wealth very largely by adding to our labour-force, without at 
the same time siding to the number of mouths to be fed. The 
system of day-labour may answer in Scotland. It does not 
follow that in England another system may not be adopted with 
success. Nor is it of any use to say that English labourers in 
the Southern and Midland Counties ought to work by the day 
as well as those in the Northern Counties and in Scotland. The 
general answer is that they do not. From different parts of 
England the same complaints reach me, that farm-labourers do 
not do anything like a full or fair day’s work in the day** The 


* 1 have myself heard a Northumhtiaii former declare that one of the strong, 
btg^xtned women, who wotked m his fo*lds, was worth much more Aan auy 
average Sonthem labonw. An Baat SnAUk fonnsr writes to me to the 
effect. I protest,'* he tan^ ** that one of the Seotohmen whom I foiniorly 
empfeyod would do as nadlwork as twaaudem three SuMk labonreis. It 

\OL. XI — 8. 8. H 
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Eastern Counties fanners who set their hands to the”plough or 
drill, when lately deserted by their men, found that in the 
same hours they could do half as much again as their men got 
through, and without over-fatiguing themselves. What reason- 
able stimulus, just both to employers and labourers, can be 
offered to the latter to do what they could surely do, if they 
liked, with much less effort than employers unused to exhausting 
labour, and many of them, like Hamlet, fat and scant of 
breath”? 

2. 1 do not think this problem insoluble, and piece-work 
seems to be the best way out of the difficulty. Piece-work is a 
protection to the farmer, who then pays only for work actually 
done. It affords also the strongest inducement to the labourer 
*to putibrth his full energies. The system is not without diffi-* 
culty in its application. Upon almost every farm it will require 
some amount of special adaptation and management. The soil, 
the seasons, the implements, the course of husbandry, all require 
careful study. Above all, the farmer must not be niggardly in 
the rates he fixes. The attempt to introduce piece-work will be 
sure to break down if employers attempt to taJee the lion’s share 
of whatever surplus exists over and above an average day’s work. 
Giv^n an average day’s work, and the usual pay for it, then the 
extra work done, measured by the same standard of pay, would 
yield a fund, of which two-thirds might fairly go to the labourer, 
vand one-third to the employer for his trouble in planning and 
laying out the work, and for capital invested. It is of no use to 
conceal the fact that the adjustment of a fair tariff to meet the 
varying conditions of different farms in different districts would 
involve much trouble, and more personal supervision than is 
frequently given by farmers. But it is a fajgffifs business to 
take trouble in what concerns the cultivation of his farm ; and 
there is no task to which he might devote himself with greater 
advantage to his labourers, to himself, and to the State, than 
that of endeavouring to apply this piece-work system to his own 
holding. 

The system is not new or untried. It has long been prac- 
tised in some departments of farm-work by men of practical 
experience in various parts of England. Elsewhere I have 
described the working of the system upon a light-land farm of 
about 800 acres rented by Mr. W. Mathew, of Knettishall, near 
Thetford and the main facts may, 1 think, with advantage be 

makes one^s ftesh cieep to see some of our men at work. Many appear to be 
anxioQS to do as little as possible when the eye of the master or me bailiff is ^ 
them.'* ^ 

* Mr. Herbert J. Little, in a paper read before the Farmers* Club, on <*Tbe 
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Tq>roduced here, if only to show that the plan now vecommended 
is not a mere theoretical one, incapable of practical application. 
We may begin with harvesting, which upon the Knettishall 
Farm dmers somewhat from similar work upon most other farms 
in the system of remuneration to the men. Elsewhere in the 
Eastern Counties the farmer generally treats separately with each 
labourer, who receives so much money for harvest, according to 
whether he is a “full man” or a “three-quarter man,” irre- 
spective of the time occupied by the work. At Knettishall the 
farmer contracts not with each labourer separately, but with the 
whole body of labourers, to whom a stipulated sum is paid, and 
the companionship then divide this money among themselves, 
not in equal proportions, but according to their own notions — 
generally pretty accurate — of what each has earned. The agree- 
ment is to this effect : — “ Agreed for the sum of 170Z., with the 
men whose names are herein written, to do all t&e harvesting of 
the com In a proper and husbandlike manner, to include the 
thatching of the same, and also the seeing after the horses, cows, 
and pigs, littering the yards when necessary, carting straw for 
thatching, and any other work incidental to the securing the 
corn and attending to the stock. There being 32 acres of corn 
more than last year, it is further agreed that a sum per acre 
equal to the payment of 170Z. for the same quantity of acres as 
was done last year shall be paid in excess of the above sum 
of 170Z.” 

The names follow this simple form of contract, which answers 
Jts purpose in being easily understood, and in binding both the 
farmer and his men. The acreage of com covered by this 
agreement was — wheat, 114 ; barley, 138 ; oats, 88 ; rye, 32. 
Before the corn-harvest, 34 acres of peas were cut by hand, and^ 
cost 7s. 6«Z. an acre, which included cutting, carting, stacking, 
and thatching. Twenty acres of sainfoin and 10 acres of clover 
were cut with the machine, and cost ^ 4s. an acre. The com* 
harvest worked out at about 12s. an acre, including everything. 
No difficulty or dispute arose among the men in t^ division of 
the lump sum earned by them. They know better than any- 
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one else can know the value of each other^s work. It is, in fact^ 
co-operative farm-labour. The same principle has been tried 
with equal success'' in building the Workmen’s Homes upon the 
Shaftesbury Estate near Clapham Common, where co-operative 
labour is said to have saved 20 per cent. ; the result being not 
only cheaper labour, but labour of much better quality than that 
employed under contractors. 

The republican plan in vogue at Knettishall worked ad* 
mirably. As I have said, it was not based upon any arbitrary 
or fictitious notion of perfect equality among the harvest-men, 
and a claim by each adult to an equal share of the money 
earned. A curious commentary upon the doctrine to this effect, 
^ taught by a good many labour associsitions, or tacitly enforced 
by them, is furnished by the fact that, in this and other instances, 
where the men are themselves brought face to face with this 
principle of “ natural equality,” they repudiate it altogether. 
They go then upon the much more obvious and reasonable 
principle that, as the labourer works, so shall he earn. They 
do not, indeed, in the harvest-field resort to any standard of 
measurement, (liven an able-bodied man who can keep his 
‘^stroke” among his fellows in the harvest-field, and does not 
fall out of the ranks through weakness or idleness, and he 
receives a full share according to the highest standard. But 
equity requires that any man who comes short of this standard 
shall abate his claim proportionately. Thus an able-bodied 
man, whose nominal weekly wages during the year were 146*., 
received 8/. 19^*. for his harvest-earnings ; and the shares of the 
three^uorter men, half-men, and boys, were based upon this 
sum. Even the boys form part of this commonwealth of labour, 
and it becomes the obvious interest of the xngpivllbt only to look 
sharply after them, but after each other. One of the virtues of 
such a system, however, is the spirit of emulation it produces 
among all the harvest-workers. The gang-master, or his deputy, 
or the boss,” as he would be called across the Atlantic, is not 
wanted to keep the men going. As a rule, they keep each other 

S ing, and the feeling soon becomes general among them that 
itering and slack work are against the common good — an 
offence not against the master, which might be venial in the 
eyes of the workers, but an offence against each other, which 
stands on quite a different footing. # It should be add^ that, 
under this contract, the men receive all their earnings in cash, 
and nothing in kind- Not long ago, upon the border-land of 
Norfolk and Suffolk, the harvest-wages were 57. 10s. for an adult 
labourer, with two bushels of malt, and a proportionate quantity 
of hops- The ihen in this instance find their own malt and 
hops, if they want any. * 
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At Knettlshall ploughing is paid for at the rate of Is. 4d. per 
acre. As Knettishall is a lightdand farm, two acres are generally 
finished off in a day with a doable plough, without hurting either 
men or horses. On heavy land a different rate of pay would of 
course be necessaiy, and there the fanner must take care that in 
ploughing by piecework the strength of the horses is not over- 
taxed. Upon a heavy-land farm a man might not be able to do 
more than half an acre a day, and this day’s work might try the 
horses more than two acres upon light soil. Another scale would 
be necessary upon mixed-soil farms, and upon the same farm 
difference of soil might require two different scales of remunera- 
tion. There would be no ^ater difficulty, however, in providing 
for these cases than has been experienced here, where for two 
years past the system has been found a fair one both to master 
and men. An obvious objection to it is, that the work may be 
hard or easy, according to the season, and that a price which is 
just at one time may be inadequate or excessive at another. 
Mr. Mathew gets over the difficulty by putting out the ploughing 
at a fixed average price, taking one season with another. After 
a little experience, and with a mutual wish to give and take on 
both sides, such an adjustment of pay is not hard to make. The 
conditions of this work arc so various and so complicated, that 
no general rule can apply. On either side of a hedge the soil 
may be such as to require different pay for the men employed in 
ploughing it. Average rates would probably be the best in such 
cases, having regard to the soil upon the farm generally. Here 
it is found that, with If. Ad. an acre all round, the men earn an 
average of about 4d. a day above the rate of daily wages. The 
practice is for the men on piece-work to draw money from week 
to week from their employer to the amount of weekly wage they 
would receive if paid at the current wage-rate. An account of 
their earnings is kept meanwhile. If they want a little money 
on account they can have it. At the end of two or three monilM 
a balance is struck, and they receive whatever surplus is found 
due to them. 

For mowing the men receive lOrf. an acre, the farmer, of course, 
finding machines and horses. After the mowing is ended, day*- 
work begins till the hay is fit for carrying. Piece-work is hardly 
iMMsible then on account of the weather, for in fickle weather the 
work mi^ sometimes be done over and aver again. Pitching 
•nnd loading are done by the piece. Sixpence is paid fora 2-horse 
waggoii4oild, which w^d he nearly equal in the loose state toa 
ton of bay in the truss. A good da/s work would be 82 loads, 
and this would be the work of four men, two to pitch and two to 
lo^. At 6d. a load these four men would mm 16s., or 4s. a day 
apieo^ and they are allowed two pints of beer. Unloading on 
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to the stack is done by four men in the same way, and is paid 
for at the same rate, the fanner finding a man to stack the hay. 
Of the four men, one would be on the waggon and three on the 
stack. 

Hoeing is done by the piece, but on a different principle. 
The custom aiound Harling is to let the work to a ga^g-master. 
The whole of the hoeing at Knettishall, upon 127 acres of wheat, 
has been taken this way at 2s. lOd. per acre. A large proportion 
in Norfolk is also hoed by contract, as well as some other farm- 
work, such as mucking ” and getting up mangolds and swedes ; 
and it is thought that the gang-system will make progress in 
Suffolk, as it enables farmers to dispense with some regular hands 
and to save time in hoeing, while the work is also more cheaply and 
on the whole better done. In the gang employed at Knettishall 
about 20 men and boys were employed, the men earning about 
2d. a day more than if they were working as ordinary farm hands. 
The gang-master or his deputy looks sharply after the men to 
keep up the stroke,” and prevent idling. Somehow the farmer 
cannot get the same stroke ” or rapid work from his men, even^ 
when the hoeing is done by the piece, probably because the men 
in the gang arc picked, experienced hands. The gang-master 
makes money. He finds a iiorse and van to take the people to 
and from their work, and can provide employment for them 
pretty nearly all the year round. What with this certainty of 
employment and high wages he has never any trouble in getting 
men, and good men ; and there is constant emulation among the 
younger ones to work quickly and well, because they know the^ 
will eam‘more money as soon as they can keep up in their stroke 
with the leading men. The supervision of the gang-master or 
his deputy is chiefly in the quality of the work, for as to quick- 
ness the men need little urging. They are jeered at if they lag 
behiiid, and they do not like to get a charaOliF^''for being slower 
their neighbours. Indeed they would be very soon turned 
out of the gang if the gang-master or his sharp foreman saw they 
were reducing his profits and not giving money’s worth. 

Sanfoin, a &vourite crop at Knettishall, used to cost for mowing 
filu an acre, yielding about three tons an acre. It now costs for 
mowing with the machine lOd. an acre. This is one economy 
afieoted by machinery which has helped the fanner in the hay- 
harvest more, perhaps, than in any other kind of labom. Here 
tins hay is now put on the stack at the same price per ton as it 
ttSedrto cost for mowings regular whmtdioeing ia 

done by gangs, such other hoeing la mmains is left for odd jobs, 
and is done as daywork or with the horseshoe at 8d.(an 
acre^ Hie taimiphoeing is done diiefly by old men who are 
not equal to harvest-work. For swedes and white tumipa ^ 
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rate is 7s. 6J. an acre. Mangolds cost 8s. Mucking ” is paid for 

at per score loads. Filling muck into “ tumbrils” (Suffolk ver-* 
nacular for heavy two^wheeled carts) and spreading on the land 
costs 6s. a score loads, a tumbril holding about 40 bushels. The 
6s. is thus divided : for filling, 2s. %d . ; spreading, 2s. 6d. ; the 
boy who leads receives Is. At this work a man ma 3 r* earn 2s. 6d. 
a day. Fencing and ditching are paid for by the rod. Dressing 
corn is paid for by the 20 coombs, and costs Is. per score for each 
time oi passing through the dressing-machine. Threshing is 
done by the farmer’s machine, and is not paid for by the piece. 
The men who drive the engine and attend to the drum receive 
Is. a day extra ; the man who attends to the sacking of the com 
a <lay extra. All the other men who have anything to do 
with the engine-work get 2d. a day extra ; and a pint of beer a 
flay all round encourages them to get through the work quickly. 
Sowing artificial manure is paid at the rate of 3d. a day extra 
upon the nominal wages of 14s. weekly. Overtime is paid for 
in cash, and not by bi ibes of beer — an excellent innovation upon 
a bad system. The regular hours in summer are from 6 to 6, 
with half an hour for breakfast and an hour for dinner. By 
paying 3d. an hour for overtime the employer can command the 
services of the men when he wants them. They are ready enough 
to add a little to their earnings in this way, and cease to feel that 
they are ‘‘ doing a lot for nothing.” 

Sheep-clipping is another part of the piece-work system at 
Knettishall, but the same system is common to most of the 
farmers in this district. There are gangs of clippers who travel 
about the country at shearing time, and are noted for their expert- 
ness, and also for their drinking powers. The farmer allowed 
them, nominally, a quart oi beer for every score of sheen, and, 
as there were 36 score, they were entitled to 36 quarts, in fact, 
they received 10 gallons. But this allowance by no meana met 
the wants of such thirsty souls, and they oideied nearly 15 more 
gallons from the nearest public^houae, of course paying for it 
themselves. Sheep*ehearers, however, seem to have shared in 
the gmdnal improvement of their dass, though a good deal of 
room is left for improvement still. Even 25 gallons drunk in a 
single day by 21 men, ia a^asneh smaller quantity than used to 
he oonaun^ by the sheep-carers when the beer was aup|died 
without limit by farmers for whom they were working. ** 
toy fiilher^s lime^ 30 years ago,” said the fianneiv nearly dowUo 
the quantity woiiUi have been^ooiMiaiiiML” The work* it is tma, 
htwd* and the dUfpmM put fiuth their sttength in getting 
it rapidly, immediately^ moving off le the ns** job* 
The eoutiaet with &em it to min the ewee at 8s. 6d. a 
bogpla ae Tim winding opeKoaeh fleam 


104 


The Labour Bill in Farming. 

away costs about 10s. upon 36 score of sheep, and the whole 
work would be cleared off in a day by the gang. 1 believe it is 
not easy to join this companionship. An entrance fee is de- 
manded from new-<romers, and the leading man of the gang is 
particular in admitting only strong, healthy recruits. A vacancy 
rarely arises except through death or old age, for the employ- 
ment is lucrative and congenial to men not afraid of hard work 
and liking the excitement of moving about from parish to parish. 
As to lodging, the clippers sleep in a barn, under a stack, “ or 
anywhere,” while they go about the country. They make nearly 
10s. a day apiece — at least the best hands do, for here again a 
man must approve himself by quick and good shearing before 
he can expect a full share of the money earned, and at first he 
will -^probably only receive a quarter of the sum shared by the 
athers. Really good clipping is a difficult handicraft, and the 
immense ex])ericnce of tiiese gangs makes them much sought 
after by the farmers. 

For drilling wheat, G/f. an acre is paid. In drilling soft com 
—barley, oats, peas — the land can be got over somewhat more 

J uickly, and the price is Sr/, an acre. The men get through 
0 acres of wheat and 10 J or 11 of soft com daily. If the 
average work is 10 acres of wheat, the men will earn Is. a day 
above the rate of day wages, or rather more than Is. Some- 
thing, of course, depends on the horses as well as on the men. 
Eleven acres and a half have been done in a day. I am assured 
it is not very hard work ; but to make up such a daily average 
there must be “ no stopping at the ends you must “ keep going 
on.’^ Here is an account of 28^ days’ work in drilling : — Soft 
com, 210 acres (some on mixed, some on light soil), at bd. per 
acre^ 41. 7s. 6<f. Seeds, 14 acres, 5s. lOd. Sainfoin, 21 acres, at 
3d. (a long, wide drill is used, covering a goo4^IBMtl of ground), 
5s. TO. ; total, 4/. 18s. Id. Deduct money paid on account, 
2L 9s* Balance earned in excess of nominal weekly wages, 
21* 9s* 7jd., divided between the man who leads the horses and 
the man behind who holds the drill. These extra earnings are 
a great encouragement to both men, and the money thus made 
in drilling is said to be equivalent to an extra shilling a week 
npon their wages all the year round. The total acreage covered 
by them in these 28^ days’ work was 245 acres, which gives a 
daily average of very nearly 10^ acres. There are plenty of 
farms on which no more than six asres a day are got through. 
A ^liflerence in ihe width the drill may account in some mea* 
amm Air the smaller acreage covered^ bat probably a cause which 
has greater inflnssioe is the different mode of payment and the 
stimulus Whioh pieoo^oik gives. Both the men engaged in 
the drilling at Kanttadhall were horsekeepers receiving 15s. a woek» 
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Is* above the ordinary wages, and they paid no rent for their 
cottages, which have two rooms downstairs and three bedtooms. 
The shepherds also live rent-free. 

Vipers and rats seem an unlikely source of income, btit they 
add a trifle to the wages at Knettishall, and I dare say at most 
other farms where these vermin abound. Here again the pay» 
ment is by results. Rats are worth a penny each to the man 
who can kill them ; vipers twopence. It costs the farmer 8/. or 
1 0/. a year to keep down the rats at Knettishall. An unusual 
number of vii>ers made their appearance during the hot, dry 
season of 1874, and a boy caught eight in one day. They are 
not pleasant visitors, for they bite the sheep, and at the time of 
ray visit two sheep had already been killed by them, the vipers 
nearly always biting in tlie fac« or throat. Among other small 
iv'irniugs may be mentioned that of the thatcher, who receives 
J .?. per corn-stack, besides his harvest-wages, and 8d. a day extra 
(or thatching hay. Trussing stover (hay made from artificial 
grass) is p.iid for at the rate of 20r/. per ton. In the autumn 
“topping and filling” the mangolds — that is wringing off or 
(*uttuig off the tops and filling the tumbrils — costs 8s. an acre, 
and the same price is paid for hilling up ” the swedes in 
readiness lor cutting when the hoggets and sheep are turned 
upon the land. I have already stated that overtime, instead of 
being coaxed out of the men by beer, is paid for at the rate of 
Sd, an hour. If any necessary work falls to be done on Sundays, 
it is also pair for as an extra. The stockman, besides 16s. a 
week, gets a penny a score for all the eggs he collects. His wife 
attends to the poultry, and makes 3/. or 41, in the course of the 
^ar. 1 he sheep-washing is done by Mr. Mathew’s own men. 
The lour who stand at the tubs and wash receive 3s, a day and 
their board ; and the shepherd has 35s, with which to buy meat 
and beer. 

These details will give some notion of the possibility of 
adapting the piece or task system to a good deal of farm-work. 
The result of such a system is encouraging to the men^ and 
a source of profit to the farmer, because he gets more for his 
money. But the farmer, I repeat, if he wishes to be weU-s«rved 
under this system, must lay down a scale of pajrments in no 
grudging spirit, remembering the wise saying of old, There 
IS that soattereth and yet incrosseth.” If a man finds that by 
working his heart out,” as the common phrase runs, he can 
^aly eam a few pence more than by lounging through the^ day, 
he will reckon naturally enough fiiat it ie^not wo^ whsk la 
his etrength and eneigiee for so small a gain* No donbi^ 
am, thate are asen conslitntioiially indoleiit, self-indulgent, and 
of the fature, whoViU never do a stfoke more work tkaa 
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they can help doing. For instance, a farmer, who writes to me 
about piece-work, speaks of labourers who, working on his farm 
at day wages, fipi^ thoir ‘‘score” or “stint” by one o’clock 
day after day. “ 1 say to them, ‘ Why not work three or four 
hours longer, as you very well can, and earn half as much again, 
say 3s. 6d. instead of 2s. to 2s. 6rf. a day ? ’ They reply, ‘ No, 
master, we don’t want no mrtre money 1 We’ve ai^ned as much as 
we care about ! We’d ruther go home and smoke a pipe ! ’ ” 
Indifference of this kind is common to races of a lower type in 
countries where the means of living are easier than they arc 
with us. The negro will hoe or dig in the cane-piece up to 
noon, and, having earned his shilling, no persuasion or hope of 
earning another shilling will induce him to begin again. But 
I cannot think such cases common in England, where the 
struggle to live is so keen, and opportunities of earning money 
with comparative ease are so seldom within the peasant’s reach. 
Education will certainly diminish this indifference. Even now 
plenty of English peasants are ready to jump at the chance o¥ 
earning more money by piece-work. 

Besides the general tariff for various descriptions of piece- 
work established by Mr. Mathew, special arrangements are 
made from time to time for special work, and the terms arc 
genemlly committed to writing. I have already given a con- 
tract entered into for harvest-work. Here are two more. The 
first is an agreement made with four men “ to do the work upon 
the field called Forty-two Acres, to be planted with mangolds or 
turnips as follows: — ^To fill and spread the muck-hill now 
standing upon the field for the sum of 81. 5s. ; and, when the 
jilant is ready, to hoe the same three times, if necessary, for the 
sum of 8s. per acre, and to do the work in a proper and work- 
manlike manner.” The farmer, on his sidS^ndertakes “ to do 
the horse-hoeing, or pay for the same being done well, as many 
times as th|e field is hoed by hand.” The second agreement is a 
hiring of a labourer who is “ to look after four horses” and do 
the farm work, “ being paid as under : — When by the day, at 
the usual wage paid to other able-bodied men upon the farm ; to 
do the ploughing at Is. 4d. per acre; scarifying and crab-^ 
haiTOwing (4 horses), per acre; harrowing (light and 

heavy), 3s. per score acres ; subsoiling ridges with grubber, 5s. 
per acre ; C^bridge rolling, 3d* per acre ; heavy iron rolling, 
UL per acre; splitting down xidges^with single plough, Is. 6d. 
per am. The said C. D«^ to occupy a cottage, and give up 
posaesUbn thereof when he* ceases to work for the said W. M.^ 
and bkre Is. per week for overtime and Sunday attendapoe 
upon hotiiaa and stable work. During harvest, to have the ssaie 
money as other men upon the farm.” No time of service 
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fixed in the agreement, but a tolerably good guarantee for the 
length of it is afforded by the provision for surrender of the cot- 
tage when the labourer ceases to work on the farm. Substan- 
tially, though not in terms, this is a yearly hiring. 

Thus piece-work is not an inelastic syst^, only possible in 
one or two descriptions of farm-work, but is capable of ajmli- 
cation to the varied round of agricultural operations. The 
Knettishall method, carefully thought out as it has^ been, My 
be susceptible of improvement. Each farmer, on this question, 
must think and act for himself ; and it will be all the better if he 
takes his men into his councils and talks over the subject with 
them in frank and friendly fashion, gleaning from them what 
their views are lK)th as to ])riiiciple and details. 1 do not know 
that 1 can put the labourer's view more strongly or forcibly than 
it was put by a sturdy (Cambridgeshire peasant, with whom 1 had 
some talk. Look here ! ” he said. What encouragement have 
1 to do m} very best all day long, when some chaps alongside of 
me do not do much above half what I do, and yet earn just as much 
wages ? This sort of thing gives a man a bad heart, I can tell 
you.” * The system of day-wages, in fact, handicaps th^ quick, 
conscientious worker in favour of the slow, unconscientious 
worker, and thus favours skulking all round. 

An Exning farmer, Mr. Sabin, told me he put out the following 
work to be done by the piece : turnip-hoeing, both hand and 
horse, ploughing, spreading manure, drilling, and cutting and 
cleaning turnips for sheep, at so much per acre ; and dressing 
com with the machine, paid by quantity. This represents a oon<- 
siderable portion of the agricultural work which fmls to be done 
throughout the year; and the harvest, occupying four or five 
weeks, is paid for by the job also. No body of men,’’ Mr. Sabin 
tol^ me, can be better satisfied with the system than mine are.” 
They draw their weekly wages at the current rate (ldr-)» and at 
the end of each quarter there is a settlement, when they receive 
the surplus due to them. Thus the men always have money 
accumulating, and it is paid to them in a lump, so that when it 


Arthur Yoimg in hia * Inqniiy into the Piopriety of mlyiag Wastes to lie 
^ter Mkintenaxioe and Supped of the Poor,* has this oft-qnoted passage ^ Qo.to 
an alehouse-kitchen of an old enclosed country, and tliereyon TOl see the ori^ 
of poverty and poor-rates. ^ For whom sie we to be sober? For whem ars we to 
Mve ? ' (such are their questions). the parish? Zf 1 an diligent* disU 1 
have lesve to build a cottage ? If I am sober, sliaJl J have Imid &r a pour? if I 
f® •hall I have half an acre for potatoes? Ton offer no ipofive*» 

but a paridi-oAoer Sad a workhouse. Brijug me ^ ^ 

whelhea a Ut of anch waste as oonld new be given to the peasant wem 
hhjlhdnstiy* is mow fiiaa donbtful ; but j| we xive him the pppprtnniiy esmte 
hy greater indnst^, and thus of saving money, surelyla rduohmgo 
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comoft it stops many a ^ap in the family expenditure. The men 
make two or three shillings a week over their nominal wages. 
As to the farmer, he has equal, perhaps greater, cause for satis- 
faction. Instead of requiring upon l530 acres of land nine single 
ploughs with eighteen horses, he gradually dropped down to two 
double ploughs with six horses, and a single plough for occasional 
use. He also found that, whereas a man’s average daily work in 
drilling used to be about nine acres, it rose under the piece-work 
system to thirteen acres ; and on one occasion a labourer, to show 
what he could do, got through sixteen acres. Mi Sabin estimated 
that) by introducing piece-work uj>on his farm wherever he could 
<do so, he saved ncaily ten shillings an acre in labour, while his 
men were better paid, and oi course better satisfied. At first, his 
bailiff raised every obstacle to the new method, clinging to the 
old ways, as bailiffs, like other men, often do, because the ways 
are old. Some time, however, after piece-work was shown to be 
a success, the bailiff came to the farmer and said, “ 1 think, sir, 
I might as well leave you.” All right, John ! ” was the answer. 

But why ? ” “ Because, sir, I have so little to do now. Nearly 

all my time used to be taken up in running about after the men 
and seeing that they did their work, but now they go straight 
ahead and want no looking after.” 

Doubtless there is some good-humoured exaggeration in this 
way of putting it. We must not expect that, with piece-work, 
the necessity for looking after the men will cease ; only the sur- 
veillance will take another form. It will be directed ^to the 
^quality instead of to the quantity of the work ; the men will not 
want watching to see that they keep at work, but to see that the 
Work is not scamped. Surely, however, increasing education, 
and therefore increasing self-respect, willm^ke it possible to 
rouse among agricultural labourers that fdffibg of pride in their 
work which is latent in every class of worker. 

Mr, C. S. Read, M.P., kindly supplies me with the following 
piegnant illustration of the advantages of piece-work to the far- 
aner^ as well as to the men : — 1 am now paying,” he says, 

some common labourers 1/. a week at task-work, while the 
.other men at day-wmrk are receiving only 13s., and yet I am sure 
that if the task-work were done by the day, it would cost me ever 
so much more than 1 now pay for it.” Again, to show what men 
can really earn, and what it may i>e worth the while of an em- 
fdoyer to pay, I take the following extract from the farm cash- 
took of Mr« J. Arkwright, of Hampton Court, Leominster, 
It has been published in contradiction of statements made as to 
^e wages earvked by one of the labourers mentioned in the 
account, who btti since become the most prominent member of 
the National Labourers’ Union. I do not, however, care to enter 
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into this controversy, nor is this extract ^produced here becanse* 
of its mention of Mr. Arch, but only because it illustrates the 
result of piece-work, both in testing and rewarding exceptional 
capacity or diligence 


JW»rt40fy 22nd, 1860. £ i. d. 

Paid Joseph Arch and John Ivens for laying 261 perches 

fencing, Hill House land, Newton, at Is. 3d 1 13 5 

Paid ditto, 741 perches, HiU House Farm and Newton Court, 

at Is. Id. .. 3 14 0 

By J. H. Aikwright, iiaid their expenses from Horefoid to 

Dinmore 0 2 4 

Ditto, from Diiimoro to Stratford-on-Avon 1 10 0 


— ^The alxivc arc Warwickshire men, and have been 12 days each at 
the ii^ve, 4s. 6d. a da} .” 

Mr. Arkwright adds : — “ The pay was fair, and the work well 
done. At that date, 14 years ago, our own hedgers could have 
made the same wages, viz , 27s. a week, if they could have done 
the same amount of work. This incident, more than anything 
else in my experience, has proved to me that wages must be 
gauged by individual capability, not by a fixed tariff. Otherwise, 
all being equal, Mr. Arch should have shared with the natives 
here what he earned over and above what they could make at 
the same work.” Nor did the 27s. a week paid to these two 
hedgers represent the whole cost of the work, for it will be seen 
that Mr. Arkwright paid travelling expenses equivalent to Is. 4/7. 
a day each, in addition to the wages. We loay presume, therefore, 
it must have been worth his while to pay at the rate not of^7s., 
but 35s. for the work done. 

3. It will be gathered from the foregoing remarks that task or 
piece-work is given by many employers in the Eastern Counties, 
as no doubt in most other parts of England, though seldom as 
part of a regular system. Of course, wages are increased by the 
extra earnings thus realised ; and high pay at harvest is an<»tber 
addition, and a material acldition, to the year’s income of the 
labourer. 

The system of payment at harvest time which prevails in the 
Eastern Counties seems open to some question. During the 
harvest month, sometimes a little more, occasionally a little less, 
the men earn nearly three times as much a week as they earn 
during the rest of the year, though they certainly do. not work 
twice as hard. One farmer says that the increased work done bjr 
his men during harvest would be fairly rejnesented by a feorth 
of extra pay. The men like these ^ lump ” payments, which, 
however, are generally mortgaged for rent or bmt wd shoe faiils, 
or to meet the claims of the small shopkeeper ; whiH if they are 
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not so applied, they lead at times to waste and extravagance. 

Quickly come, quickly go and the money soon bums a hole 
in the jxicket oj the unmarried labourer, unless he has more than 
an ordinary share of prudence. The zeal of harvest labourers 
is stimulated by higher wages at that season all over England. 
But outside East Anglia such wages as 2/., 21. 10s., and even 3Z. a 
week, for harvesting, I believe, are nowhere given. If these wages 
could be spread over the rest of the year and hirings were made 
yearly or half-yearly, the labourer would be much better off. At 
present he earns least when he wants most. In the winter months 
wages are sometimes reduced by a shilling a week, on account 
of the smaller quantity of work done ; and the opportunities of 
earning extra money piece-work must be fewer than they are 
during the suminei. Moie food, too, is wanted, with more warm 
clothing and more fuel. But when the pinch comes at this time, 
the harvest earnings are generally gone — not necessarily ill-spent, 
but spent without that thrift and regaid for actual wants which 
would gruide both housewife and wage-earner if the money came 
in regular weekly sums all through the >ear. 

I know of one instance in which a Suffolk farmer has acted 
upon this view, and with the consent of his labourers is now 
paying the able-bodied men an average wage of 18.9. weekly, upon 
a yearly hiring. It is an experiment, and in Suffolk, at least, a 
novelty, though less of a novelty than at fust sight appears ; for 
1 repeat that it only applies to the staff of able-bodied men 
«nerally, terms of hiring already lecognised in the case of 
the shepherd and one or two other hands on almost every farm. 
I have said that farmers object to long hirings because if a 
man grpws discontented, or if a difference aiises between him 
and his master, he ceases to work with anyoiarill or spirit — 
ceases to give remunerative work, and h^ better go. The 
yearW hiring, it is contended, is a premium upon the growth oi 
disaffection and discontent among the men at a season when it 
would be their interest to leave their employ. For example, they 
might work at the 18s. rate while the days were short and the 
work was slack, and they might leave their master in the busy 
aeason. In case, however, of any breach of agreement under such 
circmustances, the master has a summary remedy at law, and, 
whether the agreement were enforced or not, a labourer who 
left his employer in the lurch so unhandsomely would find it 
difficult to gain other employHient upon like terms. Employers, 
‘for their own safety, would be careful whom they hired by the 
yeaTji^ would generally, from previous personal acquaintance 
or as tto seault of good references^ know something of a man^il 
antecedeilta before engaging him. Such a hiring, including 
** haysel ^ and harvest, would secure the employer against being 
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suddenly left without hands at a week’s notice. It would also 
give the labouier and his wife no temptation to squander what 
to them is a large sum of money now earned at hanrest time. 
One incidental advantage of such a contract would also be that 
the labourer’s position, in respect of wages, would then be much 
clearer than it is, both to himself and outsiders. 

The co-operative system of labour which I have described as 
prevailing at harvest-time on the Knettishall form has great 
recommendations in theory, as in mactice. Under the usual 
system which prevails throughout the Eastern Counties in harvest- 
time — that of giving each man a lump sum for the harvest — it 
becomes the labourer’s interest to get the work out of hand as 
quickly as possible. Still there is then not the same bond of 
interest between the workers ; they are dealt with separately by 
the farmer and are not brought into the same close relationship 
with each other as when they join in contracting for the job. 
The sense of a common interest in the work in hand not only 
supplies a wholesome stimulus to exertion, but is a good edu- 
cator. Whatever system of labour brings out of a man all his 
power, or, let us say, most of his power, must be the best system, 
both for master and man, in agriculture as in all other callings. 
Economy in farming is, I am convinced, not only compatible 
with higher wages, but will be promoted by higher wages,* 
the condition precedent being always understood that the wages 
paid are for work actually done, and not for work merely 
supposed to be done. In modem farming, I repeat, there can 
be no more important point for study to-day than the introduc- 
tion and perfection of a system which shall enable employers, 
according to the circumstances of each district — it may be of 
each farm — to apply this test in the payment of wa^, and 
gradually educate both their labourers and themselves up to 
payment by results. 


4. Horse-laboUr is necessarily a large item in the fiutmer^s 
labour bill. The double-furrow plough has saved something 
both in manual labour and in hotie^labour. One fanner em^ 
mates the saving at 10<f. per acre in men, and at the shittb 
amount in horses. Where one man and two horses plou|A oteb 
acre with the single-furrow plough, one man and three hotue* 


* *^Itbiidcw8douot<^teoon6id6rlK»wm«ioblow«pilosdlabm(ir^^ 
paoessarilj cheap labour) has retarded agrieoltazal improvemeotpii Low«flfoes 
labour has readered the farmer indiiTerent w the extended use c{ maobineiy, and 
careisssof tibe minutitt of his business. Low^pirio^ labour has in mmf Wfo 
coatvaoted the hours of work. ^ made the woik sknrenly and uii|vmsbl& 
Low^-prM labour has rendmd labourer plnwkla^^oanafaleof wrtijB,aiid 

deeri^ turn too fiequm% into heUtufll 
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will plough about If acre with a double-furrow plough. But 
this — perhaps the only implement recently intrc^uced which 
saves an appreciable amount of labour in the cultivation of land 
— ^n only be used on light and medium soils. 

The farmer whose estimate has just been quoted reckons that 
the cost of keeping and replenishing a horse, and of paying 
farrier and harness bill, amounts to 18^?. per week per horse, say 
47/. per annum each horse. It would be fair.” he adds, to> 
assume that a farmer keeps in regular work from three to four or 
more horses per 100 acres.” Horse-labour, therefore, costs from 
about 28s. to 42s. per acre per annum, varying with the nature of 
the soil.” But the cost of horse-labour must vary also according 
to the machinery used on a farm, and the cost price of raw 
material in the shape of young horses. My horse-labour,” 
says another farmer, has decreased in cost by about 6 per cent, 
within the last seven years ; but this decrease is caused by 
machinery provided in the form of well and pump, with water* 
pijpes about the yards ; 150/. being spent in tliis way to save the 
daily expense of pumping and distributing.” Another farmer 
writes : — 1 should put the diminution in the number of horses 
kept within the last few years at from 5 to 10 per cent., partly 
owing to the great advance in their price, and partly to the 
extensive use of the double-furrow plough, which has also caused 
a great saving in manual labour.” 

The following is the estimated cost of horse-labour per acre on 
a mixed-soil farm of 690 acres at Fornham St. Martin, Suffolk : — 

Aeres. 

550 Arable net. 

90 Pasture gross. 

50 Roads, farm-premises, house, gardc^j^ hedges, ditches^ 
&C., works out about : — 
iL 8 . a. 

1 16 0 on 550 acres of arable. 

4 7 on 90 acres of pasture. 

“This calculation is made on the following basis: — Tho 
present price of both horses and horse-keep is very high ; 
%% horses, each costing 46/. per annum, exclusive of horse- 
keepei^s wages (which would come under the item of manual 
labour) ; and no charge is made for straw, the manure being 


considered an equivalent ; — £ , ^ 

Death, risk, and deprecisaon 7 0 0 

For 88 weeks’ com, chaff, hay, &c 28 14 6 

For 14 weeks’ com, green food, &c 6 8 10 

Interest 2 10 0 

Veterinary, shoeing, fire insurance, &c. . . 16 8 


£46 0 0 
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The horses arc supposed to be worth, on an average, 50/. 
•each.” 

The cost of manual labour on these 690 acres from October 11, 
1873, to October 11, 1874, was 1209/. 15«. 6d., or at the rate of 
1/. 15s. Ofi/. per acre, not far off the cost of horse-labour* The 
horses now find harvest time a trying one. Formerly the men 
used to do the hard work. Now the horses and the machines 
together relieve the men from what our neighbours across the 
‘Channel would call the brutalising labour which used to fall 
upon them. The more intelligent the labourer, the more keenly 
he appreciates a result which saves his strength, while it has 
raised, instead of diminishing, wages. 

5. Almost invariably throughout the Eastern Counties, when 
cottages are let by the farmer or the landowner, they are under- 
rent^. Various questions of importance are suggested by this 
fact* One is the hindrance to cottage improvement thereby 
ereated. If the landowners were sure receiving a fair interest 
upon outlay, instead of merely a nominal rent, the substitution 
of new and roomy cottages for old ones of a bad type rapid. 
Upon this point, however, 1 need not dwell. The only point 
material to the present inquiry is the addition which is in- 
<directly made to the farmer’s labour bill by this system of 
nominal rent. At present the labourer really has a house and 
garden in part payment of wages; and whether the cottage 
and garden are rent-free, or are merely under-rented, makes no 
difference in principle ; it is merely, a question of degree. 

In cases where the cottages are let direct from the landlord, as 
f have said elsewhere, it comes to this — that A, who is employed 
by C, relies upon B for what is really a portion of his earnings. 
It may be that B, the landlord, recoups himself for the loss u^n 
A’s cottage out of the rent paid by C, the farmer, for something 
else. But though landowners may indirectly recover from the 
farmer what they lose in dealing with the labourer, the system is 
u roundabout one which- should be put an end to. I have heard 
*of ^mplaints by landowners that, after spending large sums in 
buildup good cottages for labourers, some fanners have used 
thew cottages as a means of keeping wages low. Such com- 
plaints, if well-founded, show, not only that the cottage is one 
element in fixing wages, but that landowners do indirectly con- 
tribute in this way towards the wage-fund. In oidw to asoer- 
"tain how far the peasant's cottage is under-rented, it is woi^ 
while bexe to compare some good town-dwellings built for the 
^>^tin|fclasses — artisans and labourers — with the good mod^ 
wttafwi whidi are rimng up slowly, though more rapid ^ than 
ctooUd reasonably have expected, throughout the Eastern 

VOL. 0- 8, ^ 
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Counties. At Lavender Hill, not far from Clapham Junction,, 
in the south of London, there is now up^n the Shaftesbuiy Park 
Estate what is popularly known as the Working-men’s City.’'* 
The houses there are of four classes. Those of the lowest and 
cheapest claSS, which nec^d alone be mentioned here, contain five 
rooms — ^two living and three bed-rooms — ^and the weekly rental 
charged for them is 5s. yj., including rates and taxes. Having 
inspected the Lavender Hill dwellings, and visited in all parts 
of Suffolk three-bed-roomed cottages of the same class, 1 can 
speak of their relati\ c merits with some confidence. The town- 
houses have the advantage of gas and water (though these 
requisites, of cour:»e, involve an extra payment), a system of 
drainage, and air-shafts and valves which secure a free ventila- 
tion in every room. The tenants also enjoy the benefit of easy 
. access to schools, a lecture-hall, and shops, or a co-operative 
store, where inarkc^ting can be done cheaply and quickly. By 
^common consent of the tenants, it may be added, no beer-shop 
or other place for the sale of alcoholic drinks is allowed upon the 
estate. On the other hand, few of the people who live here arc*' 
as near to their work as the farm-labourers, even those living in 
the villages ; while they are under a still greater disadvantage in 
comj^arison with the labourers for whom cottages have been 
provided upOfi the farms on which they are engaged. Probably 
the majority of, the inhabitants at Lavender Hill must travel to 
and from their work by means of the neighbouring suburban 
railways ; and the weekly railway fare, even at workmen’s rates, 
represents a substantial addition to rental, with a liability to 
increase at the discretion of the Railway Directors. 

Plmily of peasants’ cottages throughout East Anglia may bo 
fairly contrasted with workmen’s dwellings* the- 

number were greater than% is. But, as I have said,' much is 
hieing done to increase the number ; and the wonder is, with the 
inadequate rentals yielded by such cottages, that they should 
increase ' in number at all. The rooms of ilodern cottage 
axe of about the same size, and give the same accommodation,, 
as those of the houses at Lavender IlilL There is invariably 
an oven for bread-baking, not always one for each cottage, but 
,aoe for each pair, built in the rear; and generally there is a 
cammem copper for brewing. These twoi economies, practised 
ns a matter of course by the villager, are impossible to the work- 
man in nny laige town. The pig-sty, with its useful inmate,, 
andlr the igatden yielding good crops of vegetables, must not be 
omitledi and here, again, these things are not for the workmen, 
in towns. 

The msnparison, however, m^ rest not upon relative accom- 
mpdatioii, but actual rental. Now, while 5s. 9d. is thought a 



115 


Hu Labomr BiU in Farmfng. 

fair weekly renti^l for the five-roomed housei 4pi Lavender 
Hill, is. would be thought a high rent for cotfiijpM which 
may be favourably compared with these houses for internal 
accommodation, and far surpasa them in respect of gardens, 
supply of vegetables, power to bake and brew, command of pure 
air, nearness to work, and pleasant surroundings. It follows 
that in actual rental alone there is a difference of 3s. 9d. a week 
against the town-dweller and in favour of the peasant, while 
the produce of the garden and the profit of pigJceeping go to 
increase the relative advantages of the latter. * 

Next as to cost of construction. If a man wishes to buy a 
five-roomed house at Lavender Hill, the price is 170/., exclusive 
of law charges. For this sum, however, he does not secure the 
freehold : he holds the house on a 99-years’ lease, and must pay 
an annual ground-rent of 2/. 12a. li this ground-rent be capi- 
talised, an addition of say 50/. must be made to the purchase- 
money, which will then come to 220/. On the other hand, we 
iiia> reckon that the peasant’s cottage costs about 150/L, setting 
down nothing for the \alue of the land. Averaging the rent 
at Is. 9^. a week, we have a yctxrly return of 4Z. 11s. from this 
investment, or about 31. per cent. From this return, however, 
must be deducted rates and taxes, insuiance, and impairs. 
There is no deduction for occasional loss of rent, not is any 
account taken of the land occupied by the cottage and garden. 
When a moderate allowance has been made under each of those 
heads, what remains for the landlord? Barely 2^ per cent., 
and as soon as a cottage has seen its best days, even less ; while 
the lowest dividend realised by the Artisans and Latourers’ 
Dwellings Company at Lavendei Hil|||^s 6 per cent. : and Lonl 
Shaftesbury has stated that the Company might have divided 
10 per cent. 

Hitherto cottages in the countrjr have been compared, in rent 
and accommodation, with new dwellings recently provided for 
labourers and mechanics in the suburbs of London. But com- 
paratively few town labourers can afford to live so far frc»n their 
work. We shall now see what sort of lodgings they are able to 
procure in die heart of London. The private letter from which 
I take the following extract was written by a gentleman inti- 
mately acquainted with the district he describes, with the wages 
and mode of life of town labourers there, and the rent they 
commonly pay 

^ Wiilm a two miles’ radius of this spot (he refers to a street 
in Southwark) a front room, 12 feet square, would let for 4e. a 
wedc, a back room» 8 feet or 9 feet square, would be about jk 
fo 3ai^ A small house in courts and plaaes with no thcHrough&te, 
containing four rooms about 7 feet sqotre, would let for feom 

I 2 
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to Sf. 6rf. weekly. Theie places ate in clotcly-packed 
neighbourhoods, where the clouds are only to be seen as you put 
your head out of the window. A labourer with 21s. per week, 
and two children, must pay for one front room 4s. per week — 
lOf. 8s. per annum. The washing and all domestic things must 
be done in one room, and the cl6thes dried there. Again, sup^ 
pose^ which is often the case — a drunken, noisy family is living 
in the room above and keeps late hours. A man goes home 
tired to his room, wanting sleep. He will soon wish himself 
back in the country. In some places there is only one closet for 
live or six families, some of whom are very dirty people.” In 
another letter the writer says : — Not one poor person out of six 
has a cxK>king stove. The meat must be boiled or sent to the 
bakehouse. Very few mechanics have more than two rooms ; 
to have three rooms, a man must be very careful and steady. 
Taking all things, I diink London is cheaper than the country 
Sot living (food). But a London labourer has no garden to grow 
ve^tables. All must be bought.” 

IS it not clear, then, that wages which in large towns are 
higher in money, but subject to deduction for higher rent, are in 
the country really supplemented by the difference, whatever it 
may be, between fair letting value represented by cost and actual 
rental of cottage and garden ? Whether the farmer or the land- 
lord makes this contribution to wages, or whether it is a joint 
contribution by both, will depend upon the agreement subsisting 
between them as to cottage building or letting ; but this question 
is one which affects only themselves. The benefit derived by 
the labourer in respect of rental is in no way touched by the 
relations between landowner and farmer. 

The system is so general and so deeply rooted that one has 
faint hopes of seeing it changed. But both in theory and in 
practice it appears indefensible. The labourer is seldom conscious 
that in fact he receives an addition to his wj^kj^wages^ in the 
shape of deductions from rent, even when he a weekly rent 
for his cottage. In one instance the fact was brought to his 
knowledge in a very homely but forcible fashion. The story 
will bear repeating. It is told of an East Anglian rector, who, 
when in bis parish the labourers, living for the most part in 
undeivrented cottages, wore complaining of loiy wages, had this 
dialogue with his gardener, perhaps with a view to teach others 
by examjAe : — Let me see, John; what wages are you getting? ” 
** Eighteen shillings a week, sir.” Are you satisfied with 
your wages ? ” “ Yes, sir, quite satisfied.” ‘‘ Very well, John ; 
then I shall raise them *Ss. a week, fuid give von a guinea.” 
John was overcome with gratitude. thank jou very 

much, indeed, sir! Thank you!” **Yes, but 1 shall 
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raise jour rent 3s. a week too.*’ John would hardljc feel con- 
strained to sa/ Thank you ” this time ; but if the cotta^ weiw 
worth 8s. a wedc more rent than John was paying' for it, it is 
not clear that he could have uiged any valid objection. As 1 
liave said elsewhere, to give with one hand and take away wi^i 
another leaves the wage-fund where it stood before ; but this re* 
adjustment of rental and earnings puts the relations betwieen 
employers and employed on a much sounder footing, for wages 
then really mean wages, and rent means rent. At ptesent both 
are arbitrary nominal terms which do not indicate what they 
ically represent. The wages are not represented by 13s. or 14s. 
in money, but by a mixed payment in coin and kind, not easily 
estimated ; varying as rents, cottage accommodation, and size of 
g.irden do vary even in the same parish and upon the same 
upation ; and misleading not only outside critics, but the very 
parties to the contract, who only see dimly where they stand. 

Such a system must be full of anomalies, and also of injustice 
to individual labourers. The possession of a good cottage is 
often a matter of mere accident. The labourer to whom it is 
allotted receives an addition to his wages, as we have seen, 
though perhaps he works no harder or letter than his fellows. 
Through accident, again, the cottages upon one estate or upon 
one farm will often be far better than those upon an adjoining 
estate or farm. The labourers in both cases will receive the 
same nominal wages, but those who occupy the good cottages 
are really in receipt of higher wages than their neighbours. 
These inequalities would disappear if you could reckon the 
average amount now received indirectly by labourers in the 
shape of under-rent ; and if you paid this amount in money, 
requiring them, on the other hand, to give for their cottages a 
rent representing actual value. But it would be necessary, in 
strict justice, that this increase in money wages should be paid 
to all the la^urers employed whose labour was of equal value. 
When the men were the tenants of their employer, they would 
be no better off through the change. Like the rectoi^s g^dener, 
they would receive with one hand and pay away with Ae other. 
But if men live in cottages which they do not rent from their 
employers, the same process will not necessarily be gone 
through. The addition to their wages, which equal justice 
r^uires, need not be paid away in extra rent, for it may be 
that they can get no cottage which is worth so much more 
money. 

6. Pemnisites are probably gives on much the same soak in dm 
Eastero (^nties aa in other parts of Southern England. Beer 
IS the chief^ mud certainly the moat objeclioiiable of these gifts 



118 TAe ZdSdier BiU in Farming. 

in aid of wage#. This item appears in the accounts of every 
fanner as an addition to his labour bill. If the labourer is kept 
at work a little longer than usual, or is employed on harder 
work than usual, he goes to the house for his pint or quart of 
beer. Geertain kinds of work carry with them an understood 
claim to drink. In' harvest-time the consumption is enormous. 
An East Suffolk farmer gives me the following statement on this 
head We always allow each of our men,” he says, three 
bushels of best malt for harvest. Out of each bushel the men 
make from nine to ten ‘ pails * of three gallons.” A pail is the 
Suffolk measurement in home-brewing. “ They have, therefore, 
from 27 to 30 p<ails, or from 81 to 90 gallons, as the case may 
be, for the harvest, which in average years lasts 27 days. 
Brides this quantity of beer, a 800-acre fanner never thinks of 
giving away less than 36 gallons, or a barrel, of what we in 
Suffolk call harvest beer, which is specially strong and is generally 
btuwed during the previous March. This is exactly what goes 
on year after year in this district with regard to beer allowance. 
I have often seen men come with empty bottles during the last 
few days of harvest, and get their iellow-labourers to give them 
some ; and 1 always give them some myself, if I know they are 
without.” 

When the weather is very hot, or any special effort is called 
for through fear of rain, I ha\e heard of a big stone bottle being 
sent into the harvest-field filled with spirits and water. Admit- 
ting that some beer is nqedful to enable the labourer to support 
the heat and burden of the day, the system of beer-doles at har- 
vest, as at other times, seems to be little less than a premium 
upon excessive drinking. The farmers say, if the men did not 
brew for themselves, they would buy public-house beer, made 
heady by one knows not what ingredients, and would be unable 
to work upon it. On the other hand, is it not better to give the 
^ men the value of the malt and hops, and thus^gpvd^them some 
inducement to drink less ? In Forfarshire, as we have seen, the 
labourers receive milk as a part of their weekly wages. We do 
net hear of much beer or spiiit-drinking while they work, yet 
we know how well they work. Farmers say that the men like 
beeiwperquisites, and will do more for a pint of beer than they 
will oo for twice its equivalent in money. One can ^te under- 
stimd this craving. The same story is told in the cider counties. 
I thnsk it will be found that in districts where diink is doled out 
in the greatest quantity, the type of labour is the lowest ; and, 
whether the labourer likes it or not, this vicious system should 
be ahaft&meri. If work is being done, not adequately paid for 
by curreht wages, the extra earnings should be in cash. As it 
is, the laboiuer drinks far more than is good for him, and pours 
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down his throat what he ought, in the form of money wages, to 
carry home to his family for such food as would givS himself and 
tliem greater strength and stamina. In the harvest-field, too, 
one cannot help thinking that so much beer must tell upon many 
men, dqpressing their energies and hindering wmik instead of 
ozn^iting it. 

The pi^ttce of the garden or allotment, or both, can hardly 
be called a peimisite, though it is certainly a privilege, and a 
valuable one. The labourer uses his leisure to raise vegetables, 
or sometimes a patch of com, and he cultivates his quarter of an 
acre, more or less, to a profit. I am ^ad to say that, with some 
exceptions, allotments in the Eastern Counties are let at a mode- 
rate rental. Occasionally the men have a potato-^plot rent-free, 
and this, of course, is a supplement to wages, representing a small 
addition to the labour bill. 1 have met with cases in which the 
farmer ploughs his men*s land without charge. 

Sometimes the farmers object to pig-kceping. There is a 
special objection to this bit of thrift in the case of horsemen or 
carters, because of the access these men have to the corn and 
*their opportunities of peculation. The temptation, it is said, is 
so great in such cases, that men ought not to be exposed to it. 
Where the farmer docs not allow pig-keeping he often gives 
manure for the allotment. Sometimes corn is sold for the use 
of the pig at market rates. Straw is given for the same purpose. 
Milk is occasionally given or sold at a nominal price, but is not 
always valued as it should be, perhaps because it has to be fetched. 
Brushwood or underwood is given or sold at nominal rates. 
Then there are the Christmas gifts of beef or money, and the 
farmer’s subscriptions to the boot or clothes clubs of the parish. 
These are voluntary gifts, no doubt, and their value is not easily 
assessed. Neither would the farmers wish such gifts to be 
regarded as more than good-will offerings, which help labourer 
to tide over the winter and tend to promote kii^ly velstioiUL 
There remains for notice the help given to the poor from the 
ifarm-house in illness — ^help freely given, and looked for almoit 
^ a right by the recipient Wine, brandy, arrowroot, and other 
medics! comforts, are asked for and given, with very little sense 
of dependence on the one hand or of patronage on the other* In 
vemote country parishes, where the nearest surgeon jprobaUiy lives 
miles away, the great house, the vicaragpe, and the are 

dispensaii^ and something more, in the towns, labourii^ men* 
or mechanics would never dream of asking for such helf^ and 
many «f them perhape would spam it with some indignation if 
It Were oBeied. The same independence ia hardly poasil# in 
the omuitiy. The farmer or the fanaer^s wife does not grudge 
this relief, hut it has a money<*>Taliie^ and though no fanner would 
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think of tettiog it down to the account of labour, such ia really 
the ibrm it talm to outi iden. 

7« Of cveater importance than perquUitei is that item in the 
labour hm which 1 have described as " wages knowingly given 
by the fanner in excess of the value of the labour given in return^ 
as in the case of old and infirm hands or, it may be added, 
wages paid during wet or frost, when agricultural work cannot 
be done ; or in the short, dark days of winter ; or when boys are 
employed, as they sometimes are, though not really required,. 

because there is such a large family.” 

To diew how the old men hang on and the ^oung ones go- 
away,” writes a Suffolk farmer, take my farm. 1 employ 20* 
men: 13 of them are above 50 and under 75, the majority 
ranging from 60 to 65, while only 7 men of the whole 20 are 
under 50. Yet all these men arc on full pay, although they are 
certainly not worth it. Several have worked on the farm for 30 
or 40 years. I maintain that I pay 30 per cent, more in wages 
than the work is worth in the market. But neither I nor any other 
decent farmer would turn a man off simply because he was old. 
Hitherto it has been the custom t6 * find a corner somewhere * for 
men who have grown old in a place.” 

^e statement here made is true of hundreds of farmers in the 
Eastern Counties, and no doubt in every English county. This, 
particular fartoi is an extreme case ; but on a smaller scale, go 
where you will, you find old servants retained upon farms, some- 
times receiving full wages, sometimes treated as three-quarters” 
or ^ half” men, but haidl) ever earning the wages paid them,, 
if judged by the standard remuneration given to labour in the- 
parish. This regard for old services is highly honourable to the 
farmers. No one will pretend to say that they are the only 
class of employers who consider the claims of old and par- 
tially womniut servants. But it may be said 'truth that 
there is no other class of employers who employ this unremu- 
Iterative labour to anything like the same extent. The result 
must, and does, tell upon the labour bill. The older men are 
really receiving an annuity for past services, represented by the 
difference between their wages and the value of their labour. It 
fellows that either these annuities must come out of profits, or 
tbe tvews of able-bodied men must be lower than they otherwise 
would M in contemplation of the provision which the farmer ia 
expeoM to provide in old age. 

In wintor the hours of labour in Suffolk, and generally^ 
througboot East Anglia, are (nominally) from 7 A.M. till 5 
with an hour fer dinner. In summer the hours are, with some- 
what greater reality, from 6 A.H. till 6 F.M., with half an hour^ 
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for breakfast and an hour for dinner. The yearns work is thw 
summed up by one of my informants Har\est*-hottrSy twelve 
hours’ actual work. Summer, ten hours’ actual work. Winter, 
eight and often not more than seven hours of actual work. We lose 
time sadly in winter, and farmers who pay, as I do, wet or dry, 
then get very poor value for their money. I^eral days last week 
(in Etecember) my men did not do two hours’ work a day. In a 
factory men are not paid if they do not work.” It is a nice 

S iestion in farming whether the men or the master should suffer 
the weather renders farm-work impossible. In the old days of 
flail-threshing, work could generally be found under cover in case 
of continued rain. Machine-threshing has put an end to this 
resource, and it is often impossible to find a job for every labourer 
in-doors when field-work is stopped by the wet. Under such 
circumstances, when the labourer is ready to work but cannot, 
sliould he be mulcted of his pay, or should the farmer pay for 
work not rendered ? The equities on both sides seem equal, and 
a hard economist would probably say, with some show of reason, 
that the employer should not pay if he ran receive no equivalent. 
Most persons, however, will hold that the hiring should not be a 
flaily but a weekly and continuous hiring, and that the farmer 
should take his chances of the weather. In practice this rule is 
general among the large farmers when men are upon Weekl} 
wages ; when they are upon task-work, of course the risk is theirs. 
The contrary rule is still too frequently in force, and there is no 
greater cause of suffering among the men, especially when, as in 
the South-Western Counties, the rate of wages is low, the liability 
to wet great, and piece-work is either rare or badly paid. 

I hope most earnestly that farmers will not engage their 
labourers upon this niggardly system, deducting for wet days from 
the wages of men who can ill afford to bear such deductions. We 
cannot help seeing, however, that, if the farmer in such seasons 
pays for work which is not performed, he is equitably entitled at 
other times to ungrudging work for longer hours than are usual in 
other employments. There can be no exact adjustment of labour 
throughout the year, no self-righting balance struck between 
seasons when field-work is easy and may be prolonged, and other 
seasons when it is di£Bcult and when ‘‘ all pay and little or no 
work ^ hardly exaggerates the employer’s situation. The diffi- 
culty is in impressing upon the men what any impartial outeider 
must tee, and what they must see if they will conscientiously 
consider the case, that when the contract with them is **wet Wr 
diy,*! they are really paid in the short, dark^ rainy, or frosty dkys^ 
of winter, wages out of proportion to those paid during the mM- 
moe monthg. In other words, an average is struck diroughimt 
the year; they may be paid less than their work is worth in 
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summer time and more flian itis worth in the winter ; and unless 
they work well in suinmer all through the day, they do not give 
back what they have received. Agricultural labour must be dis- 
tinguished in this respect from most kinds of town work. The 
farm labourer cannot, like the factory hand and many artisans, 
work by artificial light. He must follow the sun, and, in a fickle 
climate like ours, cannot always even do that. Employers of 
labour in manufacturing towns, and indeed any persons who wish 
to form a fair judgment upon the wages paid to farm labourers, 
must take into account the inevitable condition under which these 
men work and farmers have to make their living. By all means 
let tts sympathise with the English peasantry, where they deserve 
sympathy, as tliey often do in their dwellings and surroundings ; 
but our sympathy ought to be an intelligent one, based upon a 
correct appreciation of the eircumstanc es under which they work, 
and a fair allowance for the difficulties of those for whom the^ 
work. It will perhaps be enough to ask this question — What is 
the system of paying operatives, like masons, whose labour is 
interfered with by weather ? And upon what system would mill- 
owners pay factory hands, if this species of woik were liable to 
similar interruptions? 

8. PoorVrate may hardly seem admissible as an item in the 
fanner’s labour bill. It is true that Boards of Guardians no 
longer give relief in order to make up insufficient wages ; but 
poor’s*-rate presses with peculiar force upon farmers who are the 
only employers and often the only ratepayers in a country parish. 
Sometimes, indeed, one farmer will occupy all the land in a 
parish. In a town, payment of the poorVrate is spread ovei 
many different classes and interests — ^manufacturers, merchants, 
tradesmen, professional men, clerks. It is confined in the country 
to one class and one interest. Unhappily the present system of 
poojMtelief not only gives no encouragement to^ntnft, but often 
discourages it; and in rural society the one employing-class, 
after paying fair wages to labourers in their prime, may after- 
wards be compelled, and they alone, to support these very 
labemrers, often brought to the poor-house through their own 
improvidence. We must bear in mind also the constant drain 
'Of labour from the country to the town. The young and the 
strong are forced to migrate, or take their labour to what they 
think a better market, leaving behind an undue proportion of 
•old and weakly men. The rates clearly suffer, owing to this 
migratim. 

With xegajEd to the probable future cost of farm-labour, Mr. 
Stephenson, of Burwell, whose commudication has been already 
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quoted, #ritei to me as follows: — ^The principal ohai^ 
noticed by me since the commencement of the recent agitation 
is the lemoval by emigration of a large number of those surplus 
hands on whom farmers dejpended in times of extra work-^nmdi 
as tamip*lioeing, hay-making, &c. — men who occupied them- 
selves in other ways, or were idle when not requixM at these 
times. We may probably look forward to the removal of this 
class of labourer in still larger numbers ; and we may have to 
depend entirely on oui regular hands, excepting at harvest, 
when the high wages will, no doubt, continue to draw men from 
other employments. 

“ I think we ought to consider how far we may have to alter 
our system of farming, looking forward, as we must do, to the 
more or less complete removal of these ‘ odd hands.’ The root- 
crop will, probably, be the only one affected, this being the only 
crop which necessitates the employment from time to time of a 
number of extra hands. As the work of hoeing and singling turnips 
cannot be delayed, it is clear that, ii a large amount of surplus 
labour is not forthcoming at the requisite moment, the acreage 
of roots must be reduced. As the roots are the worst-paying 
crop on the farm, to give up half the acreage will leave a greater 
profit to be sharcHl between landlord and tenant, without any 
disadvantage to the land. As much stock would be fatted ; but 
they would eat corn and cut-straw in place of roots. 

On good mixed soil much money is lost by farmers being 
compelled by a lease* to grow roots on one-fourth of the whole 
arable land. Such a wasteful system is only possible by the 
existence of a large amount of surplus labour. If half this 
turnip-shift were given up to barley, as recommended by Mr* 
Lawes,* the following would be a reasonable estimate, of the 
cost and result. The figures speak for thenuelves 


EitinuUed Cost and BesuU of growing a Crop of Swede Tumipe* 


Ttam Work — ^indudine the usual ploughmgs, barrowines, 

rolling, drilling, and norae-hoeing •• 

Manual Labour — ^induding hoeing by hand, singling, pullings 

and cleaning ; cutting for stock 

drtidcial Manure •• 

fieed 

Bent, ra^ and taxes^ ray * 


harum 

£$. d. 
1 12 0 


2 0 0 
0 S 0 
2 10 0 


Total mt 7 « 0^ 

M carted Ikom the fiaW, add 10a. per aoro. 

for Food and Manura^ 12 tons at Sf. M 0 


rocomipendatSons in the ^fioyal AgdouUoml Sodety’S Jeuttlil 

ihrlg 7 VvoLfx.,part 2 ,•peda^yp^ 87 »,^^^ 
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" EatiwuM OoU tmi BeauU of grotring am aere of BcaUg m 
jpbiM of tie above Crop. 

£ $n ( 

Tmm Wark~^4nduding Antumn cleaning^ ploughing, usual 
barrowh^ rolling and drilling ; also team worb at harvest. 


threshing, and delivering to market 180 

MmwA Labour at haavest^threshing and dressing •. 0 18 O 

Coal and use of iteam-threshiug machinery 0 4 0 

Seed 0 15 0 

Manure 2 00 

Bent, rates, and taxes 2 10 0 


7 16 O 

Viiltte of Crop, 10 coombs at 19s £9 10 0 

Straw for consumption on iann 1 10 0 


Total produce £11 0 0 


“As high-farming consists in consuming on the farm as- 
moch com and cake as possible, it is clear that a landlord, bj 
compelling a tenant to grow an extra amount of roots, defeats 
hia own object: because a farmer of small capital, instead oi 
purchasing food, has all he can do to consume his roots, and 
thereby only returns to the land a part of what the crop of roota 
had previously taken out of it. 

wyond the opinion expressed above with regard to surplus 
hands, I see no reason to think that labour will be dearer^ 
When I consider that, notwithstanding the considerable pressure 
that was used to induce emigration from the Newmarket district 
last year, the wages still remain nominally at 13s., I cannot 
resist the conclusion that an immense deal of emigration must 
take place from the country generally previous to any further 
rise in iarm-wages. Moreover, there seem to be some signs of 
a sufficiency of hired labour in America. If such is the case, I 
do not think that English farm-labourers in regular employment 
will be induced in any considerable numbers to the back- 
woods to clear forests on their own account.” 

America, however, is not the only outlet for our surplus farm- 
labour, and I cannot help thinking that emigration may, in 
time, cause a dearth of labour. The leaders of the National 
Union are now concentrating the resources and influence of 
their organization for the purpose of sending agricultural 
labourers away to other parts of the country or the colonies. 
So facr as fliis movement really tends to the benefit of the men 
themselves, nobody has the least reason to complain of it. On 
the contrary, it is a natural and legitimate attempt to better the 
condition of the labourers, and one which will command general 
approval. Experience has shown that most farm-labourers, at 
all events in tne Southern Counties — and East Anglia may be 
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incladed in the list — are far too slow in migrating, and are still 
more loth to emigrate, even when there is a reasonaUe assurance 
of higher wages, cheaper food, and regnlar employment in a 
new sphere. We must rememter, too, that the agricultural dis- 
tricts will bear a good deal of depletion, not pnl/without injury 
to fanners and labourers, but with positive advantage to both. 
It is not really to the advantage of fanners in any Strict that 
there should be a redundant population ; for if the nominal rate 
of wages be thereby kept somewhat lower than it is elsewhere, 
the rates are higher. Moreover, low wages generally mean de- 
pression and discontent among the labourers, and bad, nerve- 
less, dear work. 

The conditions of rural society are constantly at work to 
produce in every purely agricultural district this superfluity of 
blood and muscle. The land, as it is now cultivated, employs a 
stated number of men and youths. Taking fifty rural parishes 
in any county, jou may pr^ict with tolerable certainty, within 
fiity men, how many labourers will be wanting there at the end 
of 'the next ten years. The use of machinery must increase, and 
stand, to some extent, in the place of manual labour. Thus, 
while the demand for labour in the rural districts may be 
reckoned as pretty nearly fixed, supply is constantly outstrip- 
ping demand. Our peasantry do not abstain from marrying 
4^aily and having large families because they know that employ- 
ment cannot be found for all their children around the villages 
where they are born. They marry, often improvidently, though 
probably not more improvidently than artisans or labourers in 
towns. The result is that, as they must work to live, so thej 
must migrate in order to work. For some years the Recovery 
of coprolites in East Anglia absorbed much of what would 
otherwise have been surplus labour produced in excess of 
•agricultural wants. But coprolite digging no longer affords a 
sufficient outlet for the annual increment of population in coun- 
ties which contain so few large towns and have so few manu- 
iactures. 

All over rural England the same process of over-population 
goes on, and the same phenomenon is noted — that, though of all 
classes, perhaps without exception, agricultural labourers are 
under the greatest necessity to leave their birth-places, and have 
the greatest inducement to do so, no class is so hard to move away. 
Our artisans are pretty nearly absorbed by the development of 
manufactures and the growth of great cities ; but they do not 
hesitate to go elsewhere if they see a diance of doing better for 
themselves. The sons of our trading and professional classes are 
wady at the shortest notice to move off to any pArt rf the world, 
in Older to find elbow-room and opportunities which do not 
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«ist in <mr own oirerarowded commnnities. Hitherto, however, 
the English peasantry, who ave more valuable colonists, and mcaro 
likely to succeed, than any other class, if they have average energy, 
thrift, and industry, are the very people who cling the closest 
to home, no matter how poor that home may be. 

It is impoipsible ^ believe that our farmJabourers will long 
remain so reluctant to stir, and so little adventurous. No doubt 
one very strong motive-power with them, as with every other 
class, has been, and always will be, self-interest ; and the most 
obvious explanation of a man’s reluctance to go somewhere else 
is that he thinks he is better off where he is. In part this 
is a true explanation, though it does not account for the fact 
that farmdabourers are often content to stay in villages where 
their labour is not wanted. Education will make them more 

I dastic, readier in adapting themselves to new conditions, and 
ess disinclined to lace what to them at present is the unknown. 
IJttion agents, emigration agents, and the Union press, are doing 
their best to cclucate the men up to this point, and supply informa- 
tion as to the best labour-fields open to them in this country and 
the colonies. Such being the new influences brought to bear upon 
the agricultural labourei, not in one part of the countr} alone, 
but in all parts, to induce him to leave home, a question of the 
utmost interest arises, and one very pertinent to the present 
inquiry— Will the taste for emigration grow, and, after a time, 
feUsibly affect the faim-labour market? Or will it do no more 
than restore a healthy balance between supply and demand, 
preventing stagnation at home, and furnishing the British colo- 
nies with a steady flow of the surplus labour which we cannot 
useftilly employ ? I cannot help thinking that the influences 
just specific, though, perhaps, at first slow in their operation, 
will before long make themselves felt, and will gradually force 
upen the farmers a change in the system of hiring and of 
work, if they wish their best men to stay at home. ^ 

The rural Arcadia of which we can at preseMFdo little more 
than dream is one in which employers will find that the 
eeeret of economical farming consists in encouraging men to do 
their utmost and do their best, by paying them well for the 
results of work; in which the young men will earu, by task- 
lebour, wages enabling them to live comfortably, and pro- 
vide for old age out of savings ; in which education will make 
our peasants more intelligent workers, while it will be too widely 
qnead to make them look down on work ; in which, also under 
me iufloetaue of education, the labourers as a class will become 
temperate and frugal, acknowledging the duty of providence, 
insisting on decent, comfortable homes, and willing to pay fair 
rentals for such hotnes ; while they will leatn self-respect, sterling 
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independence, and the duty they owe to otheim aa as to 
themselves. 

If any advance is to be made towards this ideal, I am con* 
vinced that education must furnish the chief motive-power, and 
that no other help you can give to the labourer w^ill be half as 
effectual as that which awakens and quickens his intelligence, 
and enables him to help himself. I have shown that the old 
men employed about a farm practically receive from the farmer 
small annuities, which are either paid out of profits, or, less 
probably, represent deductions from their wages when they were 
}oung and lusty. Neither hypothesis is satisfactory; and the 
only sound, healthy system is one under which the young men 
receive such wages as allow them to save for their own support 
during old age. County Benefit Societies afford a valuable 
machinery for securing this end. 

But you cannot make bricks without straw, and it is question- 
able whether, out of his present earnings, the married labourer, 
however thrifty, can support a family and pay the weekly sum 
which is necessary to secure for himself an adequate provision in 
sickness and old age. The first requisite, therefore, is a remune- 
ration for labour which will give an industrious man the means 
of satisfying these conditions. Piece-work may enable him to do 
so. At all events, it seems to offer the most promising prospect 
of reaching this end. I think it is worth a trial : a trial not hastily 
begun or soon relinquished, but persisted in, even under some 
discouragement, in the conviction that here is a sound principle, 
and that some means must exist, and ought to be found, for 
reducing it to successful practice. I have sought to show that a 
lecipTocal duty is cast upon employers and employed in this 
niatter. We must not look for perfection or forgetfulness of self 
In cither class, and the advantage of the system of labour I have 
fUlvocated in agriculture is that it appeals to the self-interest 
of both classes. In day-labour every man should, and a con- 
scientious man does, put forth his strength. But in day-labour 
a man cannot help feeling that his pay will be the same how- 
ever he may work. He feels, in short, that he is working for 
his master, while under task-labour he knows that he is working 
for himself as well as for his master. 


On the Composition and Properties of Dri$ikinff^1fdieT 
and Water used for General Purposes. By Dr. AUGUOTTO 
VmsiiCKSB, F.R.S. 

Las pure and frerii air, a good and wholesmne water is an in- 
dispensable clement for maintainJng the heahh of man and beast^ 
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and contributing to the oomfoiti of domestic life. It has been 
surmised wateisi which have their origin in crowded cities, 
«or in th^^ti^iate neighbourhood, must contain ingredients 
incompatible with their use as a beverage or for general domestic 
purposes, ^fbe sudden outbreak of cholera, and the prevalence 
of typhoid fever Uhd other infectious diseases, in certain localities, 
have long been associated in the popular mind with bad water 
and impure air ; and there can be no doubt of the great influ- 
ence which the purity of air and water exerts on general health. 

In many cases the sudden outbreak of cholera, scarlet and 
typhoid fever, small-pox, and similar diseases, in particular 
towns or districts has been clearly traced to the pernicious con- 
tamination with sewage of the water used by the iphabitants, 
or to the infiltration of surface-drainage into the wells which 
supplied the drinking-water. Most towns in England at present 
are supplied with wholesome water, which is often brought to the 
4door of the consumer from considerable distances ; and the town 
population in most places is no longer dependent for its water 
upon local wells and pumps, many of which have been closed alto- 
gether by the sanitary authorities. The examinlTAon of a large 
number of samples of water from towns and the country leads 
me to the conclusion that towns, as a rule, arc supplied with 
purer drinking-water, and water better suited for general house- 
hold purposes, than country districts, isolated farmhouses, and 
country residences. 

* The supply of water in rural districts is often not only deficient 
in quantity, but frequently largely impregnated with sewage 
and yard and house drainage, being thus rendered unwholesome, 
and quite unfit for drinking purposes. There are many villages 
with no other source of supply than shallow wells ; and even the 
country residences of the nobility and landed proprietors I find 
iiequently are supplied with unwholesome water, or water much 
less pure than that in use in most towns. 

The purity and suitability for general tiousehold purposes of 
spring, river, and well waters, in the first place, are influenced 
by the chemical composition of the rocks of the locality in 
which they originate; and in the second place the properties 
of natural waters are more or less affected by local sources of 
contamination, such as the proximity of the well to a cesqK)ol, 
a house or yard drain, a stable-yard or a dung-pit 

t a water emits a strongly disagreeable smell, or if it is more 
IS qolouyed yellow, or if it is turbid, or if it shows floccu- 
lent,' floating particles of organic matter or living organisms, 
no chemical examination is requisite to prove iti unwholesome 
character tod unfitness for drinking purposes. It, however, 
frequently happens that fairly bright and bmly coloured water, 
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emitting no smell whatever, nevertheless may be impregnated 
with an amount of organic impurities and certain saline in- 
gredients which will render it unfit for drinking and cooking 
purposes. By a careful chemical and physical examination it 
may be decided without much difficulty, in many cases, whether 
or not water is fit for drinking, and which of a number of 
samples is best adapted for general domestic purposes* In other 
instances the analytical indications are less decisive, and the 
water will have to be pronounced of a suspicious ot* doubtful, 
or, at all events, not perfectly wholesome character. 

1 purpose in the following pages to pass in review the various 
kinds of hatural waters, pointing out their composition, pro- 
perties, and adaptation for household purposes ; next to direct 
special attention to the sources of contamination which render 
water more or less unwholesome or unfit for domestic use ; and 
lastly, as far as practicable, to point out any available means for 
purifying water. 

The jirincipal varieties of natural waters are rain-water, 
spring-, river- well-, and sea-water. The latter may be dis- 
jnissed at once, tlie purport of this paper being to treat of waters 
which are used for domestic purposes. The remaining varieties 
may be conveniently placed in two groups, and described as 
soft and hard waters. There is, however, no distinct line of 
demarcation separating the two groups, for the difference be- 
tween hard and soft waters is one of degree and not of kind. 
Speaking generally, a water is called soft if it contains per im- 
perial gallon not more than 12 to 15 grains of fixed constituent!^ 
the greater part of which consists of carbonate and sulphate 
of lime and magnesia. If there are more than 8 to 10 grains of 
lime and magnesia compounds in the total fixed residue, and 
the amount does not exceed 16 grains, the water is said to be 
moderately hard ; and if the earthy matters exceed 16 grains in 
the gallon it is considered decidedly hard. 

Soft Waters. 

Aifn-irator. — In nature, water is never found perfectly p^. 
The inmurity of the w^ter is frequently visible to the eye. Fine 
suspend^ clay often imparts a reddish colour to rivers 
flowing through rocks of red marly which contain much oxide 
of iron in their composition ; oocasionaliy it appears milky, 
from fine particles of white clay, which settle with difficulty 
ot only imp^ectly aflier Img sabsideiiee. In other instsoces 
nver^ater is contaminated with town-seriage and ffisn 
pears muddy and^ more or less darkHSohniKud. It is gmsfully 
brown where it issues from boggy lakes or passes across a 
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peaty country, and in that case seldom is perfectly clear and 
colourless. 

^ Besides the visible impurities taken up from die rocky and 
other materials which water meets with in and upon the earth, 
there are others which are held in solution, the presence of which 
cannot be detected by the sense of sight. The brightest, clearest, 
and |>erfectly colourless spring and river waters are never 
chemically pure ; they all contain in solution a greater or less 
quantity m saline matter and earthy constituents, which are left 
TOhind as a fixed residue when the water is evaporated to dryness. 

The water which descends as rain, having undergone a species 
of natural distillation, is, if collected in clean vessels and in 
the open country, the purest and softest of all natural waters. 
On evaporation to dryness it scarcely leaves any fixed residue. 
It is contaminated only with exceedingly small quantities of 
, carbonic and nitric acid and ammonia, and light floating particles 
of impurities washed by it out of the air during its descent 
as rain. Rain-water qollected in towns or smoky localities, such 
as manufacturing or coal-mining districts, contains, in addition 
to the traces of atmospheric impurities just named, soot and 
other mechanical impurities, or constituents dissolved from the 
materials of the roofs of the buildings upon which the rain falls. 
Rain-water collected in towns is always more or less dirty from 
sumeoded or mechanical impurities, and generally more or less 
yeliow-ooloured by soluble organic matter. 

In a filtered state rain-water is the softest natural water, and 
most useful *for washing purposes or for the feeding of steam 
boilers. It absolutely prevents boiler-incrustations, which cause 
so much inconvenience, when hard waters, largely impregnated 
wifl| lime-aalts, have to be used in kitchen Imilers and steam 
generators. Rain-water, however, is insipid and wanting in the 
peculiar refreshing taste so much prized in fresh and bright 
spring-water. On keeping, moreover, the^figanic impurities 
enter into decomposition and impart a disagreeable smell to it, 
which can only be effectually removed by filtration through a 
charcoal filter. 

In view of the great advantages of having the command of 
soft water for washing purposes, arrangements should be made 
in every country house for the collection of rain in suitable reser- 
voiii. The rain-water may be gathered in water-tight cemented 
brickHtaiiks, or it may be stored conveniently in wooden tanks 
or a niliaber of large barrels. But it should not be kept in tanks 
lined wstfi sheet-l^, which would be rapidly corroded ; and 
as this poiioiious metal passes into actual solution in the shape 
of oxide pf lead, rain-water collected in such tanks should on no 
account be used for drinking purposes. 
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LakS'^HHUsrs.-'^Amongst the pareit natural waters hitherto ^ 
examined are the waters of several lakes in the north of Soot* 
land and of Cumberland* These waters contain only a small 
proportion of solid matter per g^lon ; they are very soft in con- 
sequence, and excellent for wasl^l^ purposes. At certain times 
of the year they get coloured by |^ty matters, which, besides 
rendering them rather un^htly, p;ive them an unpleasant taste. 
The water of Loch Katrine, which furnishes Glasgow with a 
copious supply of excellent water, has been repeated^ analysed, 
at idl periods of the year, by different chemists, and has been 
found exceedingly soft and good for general household purposes. 

I have myself analysed Loch Katrine water, as well as that 
of some other Scottish lakes, and, as illustrations of the chemi- 
cal characters of very soft lake-waters, append the following 
analyses : — 

Composition of Water from Loch Katbinb, St. Mast’s Loch, and 
PonTMOBB Loon in Scotland. 



I/>ch 

K&it nil'. ( 


VortBore 

Loeb. 

An imperial gallon contains : — 

Organic matter 

Earthy carbonates 

Sulphate of lime 

Chloride of sodium 

Nitrate of magnesia 

Silica and oxide of iron and alumina 

Total fixed constituents in grainsV 
per gallon ; 

Degree of hardness 

Before boiling 

After boiling 

These Wstors fuHher contained per gallon: 

Free (saline) ammonia 

Organic (albuminoid) ammonia.. .. 
Nitric acid 

Oraina 

•80 

•36 

•64 

•,79 

trace 

•10 

UralDB. 

2 00 
•70 
•81 
•59 
trace 
•20 

CUnUnii. 

•92 

1*98 

•45 

101 

traoe 

*28 

2-08 

4'39 

4*54 

1-3® 

1-0® 

•008 

•010 

1 trace 

1-6® 

1-40 

*005 
*012 
} traoe 

1 

2** 

2-0® 

'002 

•004 

tnw 


The sample of Loch Katrine water analysed by me, it will be 
seen, contained only H gruns of fixed residue per gallon, and 
scarcely 1 grain of this residue consisted of carMnate and sul- 
phate of lim. The St Mary’s Loch water wai scarody harder 
than that c£ Loch Katrine, but it was impregnated with mnch 
more organic matterf which gave it a yellomdi ooloiir and a 
Mmewhat peaty taste. The total fmoont of fixed residue in the 
Portmore l^h water was in round numbers 4j^ gndns, -38 of a 
giBin of which consisted of earthy ourbonates anil sulphates* In 
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consequence of the larger proportion of lime and magnesia com- 
pounds the water of Fortmore Loch is somewhat harder than 
that of Loch Katrine and St. Mary’s Loch, but in comparison with 
ordinary spring and river waters it is extremely soft. Ail the 
three samples, practically speaking, contained merely traces of 
actual and of organic ammonia, showing clearly that the organic 
matter in these waters* is dei^ved from vegetable and not from 
nitrogenous animal«*refuse matters. Had the waters been con- 
taminated with sewage-products or refuse-matters of animal 
origin, a much larger amount of free and organic ammonia would 
have been revealed by the chemical analysis. 

There is no evidence on record proving peaty matter to 
affect the health injuriously ; it may therefore be assumed that, 
although the St. Mary’s Loch water was decidedly yellow-coloured, 
and contained comparatively a large amount of soluble organic 
matter, it was not unwholesome. 

Similar In composition and general character are the waters of 
the 4akes of Cumberland and Westmoreland. 


Composition of Water from ^AWEB-WATER, Ullswater, and 
Thirlmere Lakes. 


Prof. Way found in an imperial gallon : — 

Lime 

Magnesia 



Chlorides of sodium and potassinm 

Oxide of iron, silica, &o 

Su^uric acid 

Oaroonioaoid 

Organic matter 

Total fixed oonstituonts in grains 


Hardness before boiling 

Hardneas after boiling 

These oonstituents, aooozding to Way, are 
Iffcdiably combing as follows : — 

Ositwnate of lime 

Obrboiiate of inagnesia 

Oirboiuiteofsoda 

Sidfkbate of soda 

ClhlDsides of sodium and potassium .. 

Oxto ef inn, silica, do 

• Orgiiiic matter 


grains) 


Hawes- Wafer 
Luke 

UllBwater 

Luke. 

Thirlmere 

Lake. 

Gralnb 

UraiDS 

Grains. 

•50 

•81 

•42 

•18 

•20 

•14 

•71 

•.51 

•46 

•40 

•69 

•77 

•25 

•20 

•05 

•51 

•37 

•44 

•82 

103 

•56 

•62 

•35 

•77 

3'99 

4-16 

3-61 

2 - 0 ° 


1 * 5 ® 

1 - 8 ® 

2 - 1 ® j 

1 

1 - 5 ® 

•90 

1-45 

•75 

•36 

*42 

•29 

•56 

•40 

•20 

•90 

*65 

•78 

*40 

•69 

•77 

•25 

•20 

•05 

•62 

•85 

•77 

1 

3-9d 

4*16 

8-61 

1 
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The entire district draining into the rivers Lowther, Eamont, 
and Greta, and adjoining the lakes of Hawes^Water, Ullswater, 
and Thirlmere, is bare hill-pasture, on siliceous, primitive, or 
igneous rocks ; and it possesses all the attributes of a locality from 
which an enormous amount of water of remarkable purity and 
softness may be obtained, as the preceding analyses by Professor 
Way shyw. 

The proportion of organic matter in all these samples is 
small ; and they all likewise contain only a small proportion of 
fixed constituents per gallon. The waters of these three lakes, 
practically speaking, are as soft as those of the Scottish lakes 
analysed by me, and all are admirably suited for the domestic 
supply of town populations. 

River-waters , — Most of the waters in the granite regions of 
the north of Scotland contain as little as from 4 to 5 grains 
of fixed constituents in the gallon, and many small mountain- 
brooks and Scottish rivers contain but little more, as the fol- 
lowing average analyses of a large number of samples of water 
from Scotland made by Dr. Lethcby and myself will show : — 


Composition of Water from the South Ebe and Twbbdale Burn. 



South l«Bk. 

Tweedale Burn 



Gialiis 

bruinii 

An imperial gallon contained — 




Carbonate of lime 


1 43 

1 55 

Caibonato of magnesia 


97 

•64 

Sulphate of lime 


9S 

‘42 

Chloride of sodium 


1 54 

1 04 

Silica and oxide of iron 


27 

30 

Organic matter 

•• 

52 

1 26 

Total solid oonstitueute per gallon in grams 

5-71 

5-27 

Actual or saline ammonia 


•005 

•002 

Organic (albuminoid) ammonia 


•009 

*005 

Degrees of hardness — 




Before boiling . 


8 6® 

a-0® 

After boiling 

• 

8-1® 



Spring^^waters ^ — ^Excellent pure and soft spring-^wi^^ life in 
the Green-sand of Surrey. The following anaj^sttl wns ntioted 
from a Parliamentary Report on the waternrapj^y of the metro- 
polis. The samples were collected in the district of the Hi^- 
head, to the south of Guildford, in Surrey, pret ty well defined, 
which district includes the waterriied on idl sides ^ |n ele^ 
vated tract belonging to the Green-sand formatioii, and known 
as the Hindhead, over the summit of which the foot^oad to 
Plymouth is carried for several miles* 
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These waters were bright and purei and entirely unexception* 
able in point of aeration and coloar. Their usual temperature 
when taken up was from 50^ to 52% showing that their sources 
' are deep-seated, and that they preserve the average temj^rature 
of the whole year. Their taste betrayed no organic taint, but 
evinced great purity, although they appeared rather flavourless 
and somewhat vapid to persons habituated to the use of hard 
waters. 

Wellrwaters. — Wells' sunk in deep sandy soils or in siliceous 
rocks generally furnish soft waters. The following analyses of 
two soft well-waters from Hampshire were lately made by me : 

Composition of two Soft WelUwaters from HampAire» 


An imierial gallon on evaporation to dr}iies6 loft : — 

Ho. 1. 

Gnlni. 

Solid residue .. 8*85 

• * • • 

Ho. 2. 

Oisilil. 

6*14 

lu the residue were found : — 

Oxidisable organic matter .. 

.. .. *22 

• • » • 

*33 

Lime 

.. .. 1*9G 

V • • • 

1*29 

Oxide of iron 


.. .♦ 

•14 

Magnesia 

. . . * 51 

.. .. 

*10 

Sulphuric acid 

.. .. *28 

.. .. 

•15 

Chlorine 

.. .. 1*15 

• • • . 

*82 

hlitric acid 

.. .. 3*50 

.. *• 

1*54 

Soluble silica 

.. .. *12 

.. .. 

•84 

The waters further contained in one 
Actual (saline) ammonia 

gallon : — 

.. .. *001 


•oo\ 

Organic ammonia 

.. .. *003 

* t f • 

•002 

These constituents are probably united togetber as follows 

Grains. 

Oxidisable organic matter .. .. *li2 .... 

aniu. 

•33 

Oxide of iron 


• ■ . . 

•14 

Carbonate of lime .. 

.. .. *28 


•95 

Sulphate of lime 

.. .. *47 

.. .. 

•26 

Kiti-ate of lime 

.. .. 4*71 

* • • • 

1-93 

Nitrate of magnesia 

. .. *55 

.. . . 

•37 

Chloride of sodium 

.. 2*50 


1*36 

Soluble silica 

.. .. *12 

■ f • • 

•84 


8*85 


6^ 


The^ sample No. 1 was taken from a well 35 feet deep, the 
soil being sand and siliceous rock. The sample No. 2 was taken 
from a well 73 feet deep, sunk at a considerable distance from 
all buildings, through beds of sand and siliceous ironstone. 
Both samples are good, wholesome, soft-drinking waters, and 
well suited for general household purposes. 

Lead - — ^Although soft water is greatly preferable to hard for 
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washing or cobking purposesi or for supplying steam-boilers, it 
frequently happens that soft spring and lake-waters, especially 
when much charged with carbonic acid and well aerated, exert 
a corrosive action upon lead, and become contaminated with 
soluble leadHH>mpound8. It is true that the amount of oxide of 
lead dissolved by the action of soft waters upon leaden pipes, or 
the sheet-lead linings of water-tanks, rarely amounts to more than 
fme part or less in ten millions of the fluid, but although such 
small quantities of lead probably will not do any positive injury 
to persons who take the water habitually, even traces of lead 
are undesirable in potable waters. The popular notion, that all 
very soft waters act upon lead, I find is not founded on facts ; 
many take up traces of oxide of lead which pass into actual 
solution, others do not become impregnated with soluble lead- 
compounds; and as it is not always possible to ascertain before- 
hand, or even from the analysis of a soft water, whether it is 
likely or not to act upon lead, it should not be omitted in the 
< examination of a soft water to make a few expeiiments. and 
to test practically its effect upon both new and bright, and dull 
and superficially oxidised sheet-lead. To this end strips of the 
metal should be immersed ifi the water in question in such a 
manner that a portion of the lead remains uncovered by water, 
and freely exposed to the air. Alter a week or a fortnight the 
strips of lead may be withdrawn, and the water be examined, 
as well as the strips of lead. Should the latter remain bright, 
and the parts immersed in the water unaltered, and no turbidity 
or deposit have been caused in the water, the probability will be 
that the water has not acted upon the lead, and that it contains 
no appreciable traces of oxide of lead in solution. But should 
the strips of bright metallic lead have been rendered dull, or 
covered with a white powder during the experiment ; and should 
a whitish deposit have been produced in the water, it will 
appear to have exerted a corrosive action upon the lead, and 
traces of oxide of lead may have actually pasi^^ solution. In 
either case the water should be passed throu^ white filtering- 
pajper, and the perfectly clear fluid, after having been slightly 
acidulated with acetic acid, be saturated with sulphuretted 
hydrogen by passing a current of the gas into it. If there are 
no traces of lead in the clear and filtered water it will remain 
unchanged, but should it assume a yellowish-brown colour, the 
presence of lead will be indicated by the colour, which will be 
all the more deep and decidedly brown the more lead has passed 
in solution'' in the course of the triaL 

Most waters which corrode lead usually act more or less ener- 
getically upon metallic iron. The storage of soft water in iron 
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tanks and its conveyance through iron pipes are frequently 
attended with inconvenience, for the hydrated oxide of iron, pro- 
duced by the action of the water upon iron, gives a reddish-brown 
colour to the water, and renders it muddy to an extent which 
entirely prevents its use for household purposes. With a view 
to preventing the corrosive action of soft water upon iron, it has 
been recommended to substitute galvanised iron for plain cast- 
or sheet-iron. I find, however, that galvanized iron is not an 
efficient protection against the corrosive action of water; and 
instances have been brought under my notice in which tanks 
made of galvanized iron were attacked more rapidly than plain 
cast-iron tanks. In galvanizing iron it is difficult, if not prac- 
ticably impossible, to cover the surface of the iron with metallic 
zinc so completely as not to leave here and there small particles 
of iron of a rough surface unprotected by zinc ; and it appears 
to me that a true galvanic action is set up by the water in contact 
with the two metals — iron and zinc forming a galvanic pair — ^in 
virtue of which action the iron is more rapidly corroded than in 
the case of ungalvanized-iron tanks. 

As an example of the inconvenience of the storage of soft 
water in galvanized-iron tanks, and its distribution through iron 
pipes, I may mention a case which has lately been submitted to 
me. A gentleman residing in the country wrote to me ; — 

^*1 am in a great didiculty as regards the working of a boiler at the back 
of my kitchen grate. This boiler is connected with a cistern in the upper 
part ol the house, and this cistern is supplied with our lake water by means of 
a ball-cock. 

The boiler and hot-water cistern are connected together by two 2-inch 
iron pipes, the whole was mounted by one of the first makers in London, 
'rhe cistern supplies hot water to two baths and to some housemaids* closets. 
After being at work some eighteen months a very slow delivery of hot water 
was gnulually observed, and finally, on examination, one of the pipes at least 
(the downward floor) was found to be ncaily choked with the material, a 
sample of which 1 hand you for examination. This material seems to line 
the whole of the pipe, even that (lart which is placed vertically. 1 should 
observe that the lower end of the supply-pipe dipping 15 inches into the 
boilCT appears to be corroded and the zinc eaten away from the iron. 

f^itelysed the wster some two or three years ago and pmouneed it 
w> be very good. In jfact, filtered, we 'use it now as drinking-water. < Needy 
the whole ot it is drainage water. Will you kindly examine the substainee 
end give me your opinion as to its origin.** 

On examining the dark*brown material which nearly ehoked 
up the mpply-pipe, I Ibund the bulk to oemdit BieSnly of 
hyontri^ onm of iron, with nnall quantities of caibonnte of 
silica,^ and magnesia, some carbonic add, and ttuorn Of 
m^niie aod, maagunese, and sine. 

wttowiag is its oompositioa, when driadi at SIS” Fhhfk 
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Comporition of m IneruMion taken from an Iron Water^pe. 


' * Gntos. 

Water of combination and a little organic matter) ^.gn 


Osudeofiron 88*89 

Carbonate of lime *18 

Silica *61 


Carbonic acid, magnesia, traces of snlphuric acid} I 0*39 
manganese, zinc (not determmed separately) .. ) 

100*00 

On further enquiry I learned that the gulvanized-iron tank 
which supplied the water was corroded to a certain extent, and 
a deposit similar to the material in the pipes was found at the 
bottom. The composition of the brown incrustation clearly 
betrayed its origin. It was mainly hydrated oxide of iron, 
form^ by the action of the water upon the galvanized-iron tank. 
The tank deposit evidently was carried down in the supply- 
«pipe, and gradually choked it up. The pipe itself, although 
rusty in the interior, did not appear to have l^en eaten away in 
any appreciable degree ; the substance which choked it could 
not therefore have l^en derived entirely from the action of the 
water upon the pipe, and as the lake-water on analysis was found 
to contain merely traces of oxide of iron, it could not have given 
rise to the deposit, which was evidently carried down mechani- 
cally from the tank where it was first produced. 

ftobably the iron supply-pipes would have remained in good 
working-order for many years but for the iron tank. In order 
to rem^y the inconvenience arising from the storage of soft 
lake-water in galvanized-iron tanks, I recommended my corre- 
spondent to replace the tank by a slate cistern, and have no doubt 
by this means the supply-pipes will be kept clear from any 
deposit and in good working-order for years to come. 

IIaud Water. 

Springs rising in granitic regions, or in localities where primi- 
tive rocks, little ac^ upon by water, prevail, or which have 
their origin in siliceous strata, furnish soft water, we have seen. 
On the other hand, springs which rise in the oolite or chalk-for- 
mation, and all waters which flow over calcareous rocks, or pass 
through soils abounding in lime, are alWays more or less largely 
impregnated with carbonate and sulphate of lime and magnesia. 
It IS chiefly to the lime and magnesia, in combination with 
carbonic or sulphuric acid, that what are called hard waters owe 
their property of curdling soap. Perfectly pure or soft water, in 
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c<Mitact with chalk or limeBtonet (carbonate of lime), is capable 
of dissolving only a very minute quantity of these materials ; 
one gallon of water taking up no more &an 2 grains of car- 
bonate of lime. This earthy impregnation is said to give the 
water 2 degrees of hardness. Most natural waters, however, 
contain more or less carbonic acid gas, which is a good solvent 
of carbonate of lime, forming with it soluble bicarbonate of 
lime. 

Spring waters in the chalk-formation often contain as much 
as 16, or even 20 grains and upwards, of carbonate of lime in 
the gallon. Such waters are generally bright and sparkling to 
the eye, and agpreeably sweet to the taste. When boiled they 
become milky, and leave a sediment which incrusts the insides 
of kettles and boilers. The explanation of the change which 
hard waters undergo on boiling is found in the fact that the 
second equivalent of carbonic acid in the soluble bicarbonate 
of lime is only loosely united with carbonate of lime. At the 
ordinary average temperature of the air, hard water contains 
bicarbonate of lime in a state of perfect solution, but on raising 
the temperature to the boiling-point of water the carbonic acid, 
which holds the carbonate of lime in solution, is driven off, and 
insoluble carbonate of lime is then precipitated, as a sediment, 
in consequence, with the exception of the two grains which are 
held in solution by the water itself. The carbonate of lime, 
dissolved by carbonic acid and curable by boiling the water, 
expresses its temporary hardness. 

An artificially prepared hard water, containing 13^ grains of 
carbonate of lime to the gallon, was observed to decrease from 
13*5 to 11 *2 degrees of hardness merely by heating it in a kettle 
to the boiling-point. Boiling for 5 minutes reduced the hard- 
ness to 6’3 degrees, 15 minutes to 4*4 degrees, 30 minutes to 
2*6 degrees, and 1 hour to 2*4 degrees. The softening effect of 
boiling does not therefore appear all at once, but the greatest 
proportional effect is certainly produced by the first five minutes*^ 
boiling. 

In addition to carbonate of lime, hard waters generally contain 
sulphate of lime and not unfrequently nitrate of lime, and occa- 
sionally chloride of calcium, x hese salts of lime are dissolved 
in water without the intervention of carbonic acid p;aiL and 
therefore remain in solution although the water is boiled, and 
inipart to it permanent hardness. 

boft water readily produces a lather with soap ; hard water, on 
other hand, destroys much soap before a lather is formed, 
^ap may be regarded as a soluble compound of soda with &tty" 
acids. With lime these &tty acids form insoluble compounds. 
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and hence it is that hard waters are deprived of lime, or softened 
at the expense of soap. The carbonate of lime in water decom- 
poses about ten times its weight of soap in washing, and other 
salts of lime act injuriously upon soap in proportion to the lime 
they contain. Carbonate of magnesia and other salts of mag- 
nesia act upon a solution of soap in a similar manner to lime- 
salts. 

On adding a solution of soap to hard water, white curdy pre- 
cipitates are produced, and no lather appears until the lime and 
magnesia in the water are completely thrown down by the soap- 
solution. The production of lather by the addition of measured 
quantities of soap-solution of a known strength thus affords a 
good indication of the degree of the hardness of a water. Each 
degree of hardness indicates 1 grain of carbonate of lime, or its 
equivalent of other soap-destroying earthy compounds, in an im- 
perial gallon of water. 

^ The quality of the water-supply as regards hardness varies 
greatly in different towns, as will be seen by the following 
Tables : — 


(Mies and Towns supplied with Water of a Hardness over 10 degrees. 


Banbury ,. 

Hardneu 
of Water. 

. .. 1G°*9 

Bedford .. 

. .. 24*3 

Birmingham 

. .. 15*5 

Bristol 

. .. 17*1 

Canterbury 

. .. 18*0 

Cheltenham 

. .. 12-0 

Congleton . . 

. .. 11*9 

Croydon .. 

. .. 16*4 

Deal 

. .. 18*4 

Derby .. . 

, 14*4 

Dover .. .. 

. .. 17* 

Ouildford 

. .. 18*5 

Leamington .. 

. .. 18*5 


HardDeas 
of Water, 
o 

Lincoln 

London 15*5 

Newcastle and Gateshead , . 19*5 

Norwich 14 ’5 

Rugby 11 ' 1 

Runcorn 17 • 7 

{Southport 19*5 

Sunderland and South Shields 12 ' 6 

Wakefield 16- 

Warrington .. .. 12’ 7 

Worthing 17*3 

York .. 14*3 


Hardness of Water-wpply from 0 to 10 degrees. 


Htfdneis 
of Water. 
# o 

Accrington 6*9 

Ashton-under-Lyne .. .. 9*9 

BirkenheiA B*8 

GflffUsle 6*1 

Duihsiu 7*5 

Udinbunih 7* 

7*6 

0*4 

Leith 7- 


Uardnets 
of Water, 
o 

Liverpool and West Derby . . 9*0 


Macclesfield 5*9 

Northampton 7*2 

Northwich 9*8 

Preston 6*8 

St Helens 8*9 

Wigan 8*4 

Woroesto* 10* 
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Water-eupply of a Hardness firm 2 to 6 degrees. 



UardneflB 


Hardneia 


of Water. 

i 

of Water. 

Blackburn 

.. 4*1 

Oldham 

.. 4“9 

Bolton 

.. 3*4 

OverDarwen 

.. 4*4 

Bury and Radliile 

.. 3*8 

Paisley 

.. 2*9 

Churley 

.. 3*8 

Plymouth 

3* 

Charlton 

. 2*5 

Preston 

.. 6*5 

Dundee 

.. 4*3 

Rochdale 

.. 3*6 

Manchester and Salford 

.. 2*6 

Stockport 

.. 5*8 

Maryport 

.. 2*3 



Water-supply of a Hardness less than 2 degree. 



Hardnen 


Hardnew 


of Wattr. 


of Water. 

Aberdeen 

.. 1*4 

Lancaster 

0 

.. *6 

Cockermouth 

.. 1-5 

Perth 

.. 2* 

Glasgow 

•6 

Sheffield 

.. 2* 

Greenock 

.. 1*3 

Whitehaven 

.. 1* 


The waters supplied by the Metropolitan Water Companies 
contain from 19 to 24 grains of solid constituents in the gallon^ 
and vary in hardness from 14 to 15 degrees. As an example of 
a moderately-hard water, the water supplied by the New River 
Company, London, may be quoted. An imperial gallon of this 


water contains 

Grtlni. 

Earthy carbonates 12*58 

Sulphate of lime 2*41 

Chloride of sodium 1*28 

Kitrate of mi^esia 2*08 

Silica and oxide of iron and alumina *88 

Oxidisable oiganic matter *32 


Total solid constituents per gallon .. .. 19*05 

Degrees of hardness before boiling 14*4® 

„ „ after boilmg 4*2“ 

The water further contains per gallon : — 

Actual or saline ammonia *001 

Organic or albuminoid ammonia *003 


Abtesian Wsll-Watebs. 

Wells sunk in the chalk-formation usually furnish bright, 
sparkling, perfectly colourless, and excellent-drinking waters, 
renwkable for thm absence of organic imparities. dudk 

springs, or artesian weU<>waters, however, are generally^ bs^f 
and not so well adapted for washing or codting as fer drinktng 
purposes. 
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The following are the results which I recently obtained in the 
analyses of two artesian well-waters. No. 1 was obtained from an 
artesian well sunk in the chalk-formation in Hampshire ; No. 2 
is water from a deep well in Devonshire. These waters, on 
evaporation to dryness, left per gallon : — 


Solid residue 

In which wc find : — 
Oxidisable organic matter 

Lime 

Magnesia 

Oxide of iron and alumina 

Sulphuric acid 

Nitric acid 

Chlorine 

Soluble silica 

Alkalies and carbonic acid 


Vo. 1. 

Vo. 2« 

Grains. 

Groins. 

23*02 

.. .. 25*21 

•22 

•30 

9*72 

9-72 

1*16 

•65 

•14 

•14 

*33 

•43 

•21 

•63 

*97 

2*87 

1*12 

*98 

not determined separately. 


The waters further contained per gallon : — 

Actual (saline) ammonia .. none .... *001 

Organic (albuminoid) ammonia .. *004 .... *002 

Ihe hardness before boiling was .. .. 171® .... 1(51® 

„ after boiling was .. .. 4® .... 3i® 

By uniting the acid with the basic constituents, the compo- 
dsition of the two waters may be expressed as follows : — 


Composition of ttoo Artesian Wdl'Wakrs. 


lU imperial gallon contained 

Val. 

Vo. 2. 


Grains. 

Grains. 

Oxidisable organic matter 

•22 

•30 

Oxide of iron and alumina . . 

•14 

*14 

Carbonate of lime 

.. 16*94 

16-60 

Sulphate of lime 

•56 

•73 

Nitrate of magnesia 

.. *32 

*86 

Carbonate of magnesia 

.. 2*24 :. .. 

•88 

Chloride of sodium 

.. 1*48 

4*73 

Soluble silica 

.. 1*12 

•98 

Total solid constituents .. 

.. 23*02 

25*21 

Actual (saline) ammonia 

.. none 

*001 ‘ 

Oxganio (albuminoid) ammonia .. 

•004 .. .. 

•002 

K^ness before boiling 

17t° .. .. 

16J® 

„ after boiling 

4® 

31® 


It will be seen that both samples contained rather a large 
piwportion of lime, bat almost entirely combined with carbonic 
alad snljj^te of lime, which gives rise to permanent hard- 
ness, was tmny absent Both waters were softened very fully, as 
might be e:q)ected, by boiling. The original hardness of No. 1 
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on boiling fell from 17| degrees to 4 degrees, and that of No. 2 
Irom 16^ to 3^ degrees. 

The lime and other saline constituents do not interfere with 
their use as a beverage. Both were perfectly wholesome and, 
indeed, choice drinking-waters, for they contained, practically 
speaking, merely traces of organic matter, and that of a kind 
which apj>ears to be incapable of undergoing putrefactive de- 
com]|wsition ; and their clearness, freedom from colour, and 
brilliancy, were unexceptionable. 

Deep chalk well-water generally has a uniform temperature 
throughout the year of 50^ to 52^ Fahr., and thus possesses a 
desirable coolness which recommends it for drinking purposes. 
The only and obvious objection to chalk sprin^water is its 
hardness, which, when the water is first drawn, is generally from 
16 to nearly 18 degrees. A portion of the carbonate of lime, 
which occasions the hardness, is deposited from the water, when 
exposed to the atmosphere, with facility, from the escape of car- 
bonic acid gas, and thus by simple storage in reservoirs or tanks 
for a few days the water becomes much softer. 

The good quality and abundance of the water from the chalk 
have been proved in every case, and it has been found suitable 
for town use, as at Gravesend, Folkestone, Dover, Brighton, 
Lewes, Portsmouth, Deal, Canterbury, Arundel, and Win- 
chester. 

When hard waters are used in steam-boilers they rapidly pro- 
duce a stone-like incrustation or fur, which interferes with the 
economic generation of steam, and if not removed from time 
to time may become the cause of boiler explosions. Boiler 
incrustations produced from hard water consist principally of 
carbonate and sulphate of lime, as the following analysis, which 
I made some years ago, will show : — 


Composition of a Boiler Incrustation. 


Water of combination and organic matter 

Oxide of iron and alumina 

Phosphoric acid 

Carbonate of lime 

Sulphste of lime 

Lime in a state of sihcate 

OFunf. 

.. 4-69 

* r >3 
•68 

.. 71*06 

.. 12-76 

.. 1*56 

Magnesia 

Soluble silica 

.. 3-23 

.. 5*70 


100*00 


Various plans have been recomm^ndedi for preventing the 
lormation of boiler deposits, to whicli reference will be made in 
^ page of tluB paper, in diacaseiog the means of 

enectiog the pnrificatioii pf patoral waters. 
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Spring and well waters, in districts where Lias-clay, Wealden, 
or Oxford clay abound, arc sometimes charged with so much 
saline matter as to give them a decided mineral taste and to 
impart medicinal properties to them. 

A spring of that character occurs in a clay-bed at Purton, near 
Swindon. This spring is used, with considerable benefit, as a 
remedy for a variety of disorders ; and in addition to the usual 
constituents of mild saline waters, such as sulphate of soda 
(Glauber salt), sulphate of magnesia (Epsom salt), and chloride 
of sodium, the water contains a considerable amount of carbonate 
of potash, and appreciable proportions of iodide of sodium and 
bromide of magnesium, which constituents do not occur in 
ordinary potable waters, and to which, no doubt, its medicinal 
virtue is partly owing. The alkaline carbonates give it a strong 
alkaline reaction. An analysis of the saline Purton water, 
which I made in 1859, yielding the following results in an 
imperial gallon : — 

Onins. 


8-750 


Water of combination and orfpinic matter (being loss! 
obtained on heating residue, left on evaporation and [ 

dried at 320® Fahr.) j 

Lime .. 34-53G 

Magnesia 25‘73G 

Oxides of iron and aluniina, with tmees of pbosphoric| . 2 gQ 

Soda 49-006 

Chloride of sodium 34 - 297 

Sulphuric acid 165*074 

Soluble silica 1’280 

Iodine *056 

Bromine ’080 

Carbonic acid 33*090 

Sulphuretted hydrogen traces 

These uonstituents arranged into the compound, which pro- 
bably existed in the water, give the following i^ginks : — 

Grains. 

Organic matter and water of combination 8*570 

Suli^te of soda 112*289 

Sulphate of magnesia 77*208 

Bromide of magnesiuni *092 

Iodide of sodium *066 

Chloride of sodium .. 34*297 

Sulphate of lime 8$*873 

Sulfate of potash 1 * 916 

Carbonate of potash 28*880 

Oxides of iron and alumina, with traces of phosphoric^ . 2 gQ 


acid 
Soluble silica 


1*280 


Solid GODStitaents (dried at 320° Fahr.) per gallon 848*881 
The water contained further, free carhonic add, 28*820 gndna la the gallon. 
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and Water used for General Purposes. 

This is a decidedly mineral water. There are other well- 
waters which possess a less pronounced mineral character, and, 
for want of better sources of supply, are used for drinking and 
general domestic purposes. A water of the latter description 
was lately sent from Norfolk to my laboratory for analysis, and 
my opinion desired, whether it was a good and wWesomc 
<lrinking-water. 

An imperial gallon, on evaporation, left 146*86 grains of, 
solid reshlue, dried at 130'’ Fahr. 

In the residue I found by direct determinations : — 


Grains. 

Oxidisable organic matter ’34 

O\ido of iron I'OO 

Alumina and traces of pliosphouc ac'id *06 

Lime 45*23 

Magnesia 6*06 

( 'lilorine 8*62 

Sulphuric acid 58*93 

Soluble silica *28 


Alkalies and carbonic acid not detoi mined setiarately. 

According to these analytical data* the composition of the 
water per imperial gallon may be represented as follows ; — 


Grains. 

Oxidisable organic mat tei *34 

0.xideofiron 1*06 

Alumina and traces of phosphoiic acid *06 

Carbonate of lime 22*27 

Sulphate of lime .. ..79*57 

Chloride of sodium .. . 14*21 

Sulphate of magnesia .. .. .. .. 18*18 

Alkaline carbonates.. .. 10*89 

Soluble silica *28 


Total solid constituents per gallon .. .. 146*86 

The water was clear and colourless when first drawn, but on 
exposure to the air it soon became turbid, and deposited a reddish- 
brown coloured precipitate, which on examination provetl to con- 
sist of oxide of iron. The water had a slight inky taste, and a 
faint smell of sulphuretted hydrogen. 

The preceding analysis shows that the water contained as much 

1 grain of oxide of iron in the gallon. The iron occurred 
in the water combined with carbonic acid, as bicarbonate of 
protoxide of iron, a compound which, on exposure to the air, 
parts with carbonic acid and gives rise to the deposition of 
redduh-brown hydrated oxide of iron. The water owed its pecu- 
liar inky taste to this soluble compound of iroli. 

The water, it will be seen, contained a large amount of sulphate 
of lime or gypsum, a constituent which renders it permanently 

veil. R. 
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hard. It also contained mu(‘h carbonate of lime, and about IS 
grains of sulphate of magnesia ; and, in consequence of the large 
amount of earthy compounds it was excessively hard, and not 
suitable for cooking or washing purposes. Although it contained 
nothing positively injurious to health, it was too largely impreg- 
nated with saline mittter to be ordinarily used as a beverage, 
especially as its taste and smell were objectionable. 

' fn , 

l^OPieRTIES TO BE rUEFERRED IN A WATER INTENDED TO BE 

UBEI> FOR DrINKJNCJ AND GeNMIAL HOUSEHOLD PURPOSES. 

The properties which are esteemed of most value in water for 
drinking and general dom(‘.stic purposes are : — 

1 . Freedom from putrescible organic matter. 

2. Freedom from constant, or even occasional discoloration 
by^ clay and vegetable matter, with perfect brightness and 
clearness. 

3. Freedom from smell and disagreeabh* taste. 

4. Softness. 

5. Coolness. 

Water suitable for all domestic purposes should not contain an 
excess of saline and earthy matters, and, generally speaking, not 
more than about 25 grains of solid substances in the imperial 
gallon. The less lime and magnesia salts it contains the better 
it is for washing, or cooking, or the generation of steam in 
boilers. A moderate amount of mineral matter, or even a suf- 
ficient amount of earthy carbonates to render water decidedly 
hard, does not interfen* with its use as a beverage, for it may be 
safely stated that no sufficient grounds exist for believing that 
the mineral contents of ordinary hard spring-water are injurious 
to health. The amount of lime and magnesian salts in chalk- 
springs, and in waters having their origin in calqijrcous strata, 
must be gr^^atly exceeded in general by the quaARty of the same 
salts which enters the system in solid ffiod ; and it is a notorious 
fact that chalk-springs, which seldom contain less than 15 or 16 
grains of carbonate of lime, are universally considered to furnish 
perfectly wholesome, and indeed the choicest drinking-water. It 
Is true that chalk-springs arc wanting in softness, one of the pro- 
perties most valued in water ; but on the other hand, the uniform 
coolness of the water at all periods of the year, its perfect bright- 
ness and clearness, freedom from smell or disagreeable taste, and 
especially its perfect freedom from organic matter capable of 
further alteration or decomposition, recommend it as an excel- 
lent drinking-water. 

In point of softness, the springs in granitic regions, or districts 
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in which primitive rocks prevail, are superior to chalk-springs ; 
but, unfortunately, very soft waters are frequently coloured b} 
organic matter, and, as a rule, act upon leaden pipes more ener* 
getically, and are more liable to become contaminated with 
soluble compounds of lead, than hard waters ; and this circum- 
stance presents certain disadvantages to the use of very soft 
waters, such as those from the Cumberland or Scottish lakes. 

In the examination of water, particular attention should be 
paid to ascertain the quantity of organic matter whiclf a’given 
sample may contain, and also to trace, if possible, the origin 
of the organic impurities, and to determine whether they pro- 
ceed from decomposing animal-refuse matters, or from harmless 
vegetable matter, which is frequentlv found in lake-waters in 
peaty localities. Inattention to the discrimination of the kind 
of the organic matter in a water may lead the analyst to form 
an erroneous opinion of its true character. 

Wholesome and perfectly unobjectionable waters are always 
bright and free from colour. If a water haS' a yellowish colour, 
and at the same time a more or less nauseous taste or smell, no 
chemical analysis is required to prove its unfitness as a beverage ; 
lor such water is certain to contain decomposing organic matter 
of animal origin, which cannot fail to be a source of serious 
danger to the health of those who drink it habitually. Light 
floating partiedes of suspended organic matter also frequently 
aflord indications of the unwholesome character of water. 

It is well, therefore, to submit water to a preliminary examina- 
tion, upon the result of which it will depend whether it is desirable 
to incur the expense of a thorough chemical analysis. 

In the first place, I would ascertain whether the water is 
colourless, or more or less tinged yellow. This may be done 
by filling a glass tube, 2 ft. long and about in. wide, with 
the water, placing the tube upon a sheet of white paper, and 
comparing the colour of the water as seen when looked through 
the whole length of the tube with the colour of pure distilled 
water contain^ in a tube of the same length and diameter. Or 
the colour may be noted by filling a white Bohemian-glass flask, 
holding about a quart, and placing it on a sheet of white paper, 
*^®^.placing by its side a flask of the same size, filled with pure 
distilled water. The best drinking-water appears as colgurless 
as pure distilled water. Most river-waters show a greenish tint ; 
and j^aty waters and waters contaminated with yard-drainage 
or sewage, often appear more or less yellow coloured. By^ the 
same experiment the presence of any small floating particles 
may^be readily detected in the water, When the flask is held in 
front of a 'dark-coloured wall, a strong light falling on the flask 
from one side or from above. Should the water contain much 

T 9 
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suspended matter, set the flask aside for a couple of days, and 
then pour off the clear liquid, or pass it through filtering-paper, 
and examine the colour of the clear or filtered water as before. 
The suspended matter may be fine clay or lUarl, and simple 
filtration or subsidence may render it quite fit for use. 

In the next place it should be ascertained whether the water 
has any smell. If.' it contains appreciable quantities of sewage 
or decomposing organic matter, it will necessarily have a bad 
smell ;4f there are but small quantities of such matteis present, 
it is often difficult to decide at once whether the water is free 
from smell or not, and in that case it is best to fill a large flask 
or bottle with water, to pour out the greater pait of the contents, 
and then to inhale the air in the partially flllcd flask or bottle. 
In this way, and especially if the flask is gently warmed, may 
be detected a disagreeable smell, which cannot be clearly dis- 
cerned by the ordinary mode of noticing the smell of water. 

Another preliminary examination which anyone may make is 
fill a clean wine-bottle quite lull with water, cork it down 
tight, and set it aside for about a week ; then draw the cork and 
notice whether the water gives off a bad smell, or has in any 
other way undergone a c'hange. At the same time place some 
water in an open vessel — best a clean glass beaker — cover it over 
loosely with filtering-paper to exclude dust and sinvilar me- 
chanical impurities floating in the air, place the water aside for 
a week or fortnight, and obseive from time to time whether the 
water remained fairly clear, or whether fungoid growth or the 
development of plants of the lowest order has taken place. In 
waters contaminated with even small quantities of sewage the 
development of vegetable cells and plants of the lowest order is 
"•very striking. 

Lastly, evaporate about one pint of water in a clean small 
porcelain dish, or better still, platinum capsule ; and notice 
whether the water remains unaltered as regards colour, or 
whether it turns yellow or brownish on concenj|^|ion to a small 
bulk. If a water contains merely traces of organic matter, it 
doei not sensibly turn colour on concentration ; but if it is con- 
taminated with an appreciable amount of organic impurities, it 
turns yellow or browau Evaporate the water under examination 
completely to dryness, and notice the colour of the residue. 
If quite white, like tlie residue obtained by evaporating to dry- 
ness the colourless water of chalk-springs, no organic matter is 
pmmKIt ; but if the residue is colours yellow, as is the case with 
most natural waters, a certain amount of orgS&ic matter is 
present. Tbe organic matter may be harmless ; or it may be 
injurious to health, and in that case requires further examination, 
• which should be entrusted to an experienced and skilled analyst. 
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and Water used for Creneral Purposes. 

A idea of the general character of the organic matter in 
water may often be formed ^by noticing the smell which is 
given off when the residue obtained by evaporating one pint of 
water is heated over a spirit or gas flame in the dish in which 
it was obtained, allowing the air free access. Veget&ble or 
peaty matter manifests itself, on heating, by its peculiar smell ; 
and 'moreover the fumes which are given off, when tested with 
moistened litmus-paper, show a slight acid reaction. Animal 
organic matter, on the other hand, on heating, produces fumes 
which turn reddened litmus-paper blue, and thus have an alka- 
line reaction ; the vapours which are generated when animal 
organic impurities are exposed to a strong heat possess the pecu- 
liar smell, oi burned or singed liair or feathers, which characterises 
all nitrogenous organic matters. 

By these simple experiments it may sometimes be decided at 
once, and without much trouble and in a short time, whether a 
water is wholesome, or decidedly injurious to health. Other 
experiments of greater or less value in testing watpr might be 
mentioned ; but I abstain from doing so, because if the prelimi- 
nary trials whicli 1 have recommended fail to give a decided 
answer to the inquiry for which they were instituted, the safest 
plan in tliat case, for a person who has not had the opportunity of 
making himself a<*quainted with analytical processes, is to send 
the water, on the qualities of which he desires information, to a 
qualified scientific chemist who has had much experience in the 
examination of potable waters. 

In most instances one gallon will be sufficient for the analysis. 
The water may be transmitted to the laboratory in a clean and 
new spirit-jar ; but as the jar has to be closed with a cork, and 
it is desirable to avoid the contact of the water with the organic 
matter of the cork, the better plan is to send the water in 
so-called Winchester^ quarts, which glass-stoppered half-gallon 
bottles can be bought at about Is. apiece in any druggist’s shop. 

Before being charged with the sample of water, the bottles 
should be filled to overflow with the water, the contents poured 
away, and again be filled with the same water up to the neck. 
The glass stopper should then be tied over with a piece of stout 
clean paper, calico, or leather, and the string sealed, if necessary. 

Impubitibs IK Water. 

As stated already, in forming an opinion of the sanitary quality 
of a water, or the merits of a number of samples of potable watew^ 
particular care should he bestowed on the examination of the 
amount and character of the organic imporities which the water 
msyr contain. 

In towns, no less than in the country, shallow well-waters are 
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fiable to become contaminated with drainage products containing 
soluble organic impurities of the most injurious kind to health. 
In sinking a well, the close proximity of a farmyard or stable- 
yard, a cesspool or drain conveying house-slops or sewage, or 
the neighbourhood of a cemetery, or the depositing-place for 
town-rubbish, and all localities where organic filth accumulates, 
should be avoided as much as possible ; and care should be taken 
to prevent the infiltration of surface-water into the well, and 
making it water-tight, to exclude percolation from drains near 
or at some distance from the well. 

The wells in crowded cities, or the pumps in the close neigh- 
bourhood of burial-places, are frequently contaminated with 
organic impurities of the most objectionable character, and are a 
frequent cause of the outbreak and spread of infectious diseases. 
Such waters at certain times of the year are quite bright, free 
from smell, and scarcely coloured ; and tlieir physical proj^erties 
thus afford no clear indication of anything being wrong with the 
water. At others they give off a disagreeable smell, and appear 
«lecidedly coloured yellow. Well-waters which do not show a 
uniform character as regards freedom from smell and taste ought 
not to be used for drinking purposes. In further discussing the 
peculiarities of unwholesome well-waters, I beg to direct attention 
to the following analysis which I recently made of pump-water, 
from a public pump in one of the suburbs of London. On 
evaporation to dryness, this water left 58’80 grains of solid 
residue (dried at 130° C.) per gallon. 

In the residue I found, by direct determinations : — 


Grains. 

QxMisable organic matter ' 5G 

Lime 13-79 

Hagnesia 2 '22 

Sulphuric acid 10 '67 

Chlorine .• .. .. 8*21 

Phosphoric acid *19 

Nitric acid 11*90 

Soluble silica *84 

Alkalies and carbonic acid not detci mined separately^ 


These constituents were probably united together, as follows : — 


Griins. 

Oxidisable organic matter *5C 

Phosphate of lime *42 

Sulphate of lime 18*14 

Nitrate of lime 8*97 

Carbonate of lime 5*41 

Nitrate of magnesia 8*21 

Chloride of sodium 13*53 

Alkaline carbonates .. 2*72 

Soluble silica *^4 


Total solid matter per gallott 68*80 
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The water further contained, per gallon : — 

OrainB. 

Actual (saline) ammonia .. '252 

Organic (albuminoid) ammonia *168 

Its hardness before boiling, was 26i° 

„ after boiling „ 

This pump-water, slightly yellow-coloured, on evaporation 


to a small bulk became more strongly coloured yellow; the 
residue which was left on final evaporation to dryness had a 
brownish colour, and on exposure to a strong heat in a platinum 
dish turned dark, and gave off disagreeable sitielling futnes, 
showing that the water contained a considerable amount of un- 
oxidised organic matter. The direct determination of oxidit- 
sable organic matter showed a much larger proportion than ought 
to be present in a good drinking-water. 

It will be noticed that the water contained much more chloride 
oi sodium (common salt) and nitrates of lime and magnesia than 
is ioiind in wholesome drinking-waters. The proportions of 
actual and organic (albuminoid) ammonia were likewise greatly 
in excess oi the quantities usually found in unobjectionable water. 
Nitrates arc products resulting irom the oxidation of nitrogenous 
organic or animal matters ; and although harmless in themselves, 
unless they exist in water in excessively large proportion, a con- 
siderable amount of nitrates points to a source of contamination 
which may seriously affect the quality of water. 

The simultaneous occurrence in the water of much common 
salt, nitrates of lime and magnesia, of much saline and organic 
ammonia, and of oxidisable organic matter, is an unmistak- 
able proof of the presence of sewage or drainage products. It 
will further be noticed that this water contained nearly half a 
grain of phosphate of lime in the gallon. Ordinary spring and 
wholesome well-waters never contain more than mere traces of 
phosphate of lime ; and according to my experience, phosphates 
are only found in appreciable proportions in waters highly charged 
with sewage, or products resulting from the decomposition of 
animal organic matter. The total amount of solid matter was more 
than twice as large as that found in hard but wholesome waters, 
and this also showed that something was wrong with this water. 

I was afterwards informed that there is a burial-ground in the 
neighbourhood of the pump from which the water was drawn, 
and I have no doubt that the drainage of that ground finds its 
way into the well which supplies the public pump. At any 
rate, the watei^ was largely impregnated with organic impurities 
ol animal origin, and rendered thereby unwholesome and totally 
unfit for drinking purposes. 

A few months ago several cases of typhoid fever occurred in a 
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family, and suspicion having been raised with regard to the 
purity of the drinking-water used by that family, two samples 
were sent to me for examination. One of the samples was 
decidedly yellow-coloured, the second nearly colourless. On 
evaporation to dryness they left respectively, per imperial 
gallon : — 

Ko. 1. Ko. 2. 

UiainB. Grains. 

Solid residue 70*11 .. 70*81 


In the residue I found, by direct determination : — 


Oxldisablc organic uial ter *23 .... 

Oxide of iron diid alumina and j)hosplioru‘) 

acid J •••• 

Lime 19*91 

Magnesia 3*98 .... 

Sulphuric acid 9*13 .... 

Nitric acid 5*77 .... 

Chlorine 10*35 .... 

Alkalies and caihonic acid, not determined soi>arately. 
Soluble bill ca .. 1*12 .... 

The two waters further contained in the gallon : — 

Actual (saline) ammonia *014 .. .. 

Organic (albuminoid) ammonia .. .. *021 .... 


1*50 


■98 

14*79 

6*15 

12*16 

*14 

12*40 

1*40 


•039 

•058 


According to these analytical data the composition of these 
two waters may be expressed as follows. An imperial gallon 
contained : — 

Ko. 1. No. 2. 

Gittin? Graius. 


Oxidisable organic matter . . * 23 

Oxide of iron and alumina and pliosphoricl 

acid 1 

Carbonate of lime 24*14 

Sulphate of Lme 15*52 

CarWate of magnesia 3*86 

Nitrate of magnesia 

Chloride of sodium .. 17*06 

Alkaline carbonates 

Soluble silica 1'12 


1*50 

•98 

11*21 

20*67 

12*81 

•19 

20*44 

1*68 

1*40 


Total solid constituents (dried at 130" C.) 70*11 


Actual (saline) ammonia *014 

Organic (albuminoid) ammonia *021 


70*84 


•093 

•058 


In explanation of the preceding analytical results I would 
oliserve : — 

1. The total amount of solid matter is much larger in both 
samples than in good drinking-waters. 

2. Both contain more actual and organic ammonia than ought 
to occur in wholesome water. 
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3. The proportion of oxidisable organic matter in sample 
No. 1 is inconsiderable, and in sample No. 2 very large. 

4. Both samples are largely impregnated with common salt 

5. Sample No. 1 contains a considerable amount of nitrates, 
and sample No. 2 only traces of nitrates. 

It appears from these results that both samples are contami- 
nated with drainage products, which render both unwholesome, 
and fully account for the outbreak of typhoid fever in the 
family. Although No. 2 contains only traces of nitrates, it is, 
nevertheless, the worse of the two samples, for it contains a 
much larger proportion of unoxidised organic matter, and more 
ammonia than No. 1 ; and the organic impurities which found 
their way into the wells Irom which the samples were drawn 
ha\ing undergone a more perfect oxidation in No. 1 than in 
No. 2, exist in the loriner sample in a less dangerous condition 
than in the latter. Tht‘ amount of nitrates in different samples 
thus must not be regaidcd as the measure of their relative purity. 
bVesh sewage or drainings from dung-heaps I find contain no 
nitrates whatever, and hence the absence of nitrates, or the 
occunence ol mere traces, does not prove that a water is whole- 
som<\ On the contrary, the absence of nitrates, and the simul- 
taneous presence of much unoxidised organic matter, of chloride 
oi sodium (common salt), and appreciable quantities of saline 
and organic ammonia in a water, show that it is contaminated 
with the most objectionable and decidedly injurious organic 
impurities. 

These examples might suffice for having directed general 
attentlori to the frequent use which is made of unwholesome 
drinking-water in country districts; and 1 may observe, that 
scarcely a week passes in which I do not receive a sample of 
water from the country which, on analysis, proves to be injurious 
to health, by being contaminated with imperfectly oxidised 
drainage products. I cannot refrain, however, from directing 
attention to one additional case in point, which has quite recently 
been brought under my notice. A gentleman residing in Lin- 
colnshire recently lost two beasts. The veterinary surgeon who 
was consulted was unable to account satisfactorily for the cause 
of the death of the animals, but thought it probable that the 
water given to them may have contained something injurious to 
health, or have been deficient in some important element* A 
sample of the water was consequently sent to me, and my 
opinion was solicited as to the effect the water was likely .to 
have had on the deceased beasts. The water in question was 
colour^ slightly ysUow,, and contained some light floalsn||i 
particles of matter of apparentljr organic origin, but it was ftum 
from smell. The residim which was left on evaporalimt Wsti 
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yelloW'^loured, and turned dark on exposure to a strong heat 
in a platinum dish. The residue amounted to 218*26 grains 
per gallon, and in it I found by direct determinations: — 


GTUinR. 

Oxidisable organic matter 2*68 

Oxido (A iron and alumina *05 

Phosphoric acid * 17 

Tjime 39*82 

Magnesia 15*49 

Sulphuric acid 82*34 

Nitric acid 10*50 

Chlorine 27*52 

Soluble bilica ] • 82 

Alkalies and cailxmic acid, not detci mined beparatidy. 

The water further contained in the gallon : — 

Actual (saline) ammoui A *126 

Organic (albuiiiiiioid) ammonia •12(> 


According to these analytical datfi the composition of the 
water may be represented as follows : — 


An imperial gallon contained : — 

O rains. 

('l.xidibahle organic matter 2*68 

Oxide of iion alumina *95 

Phosphoric acid * 17 

Snlpliato of lime .. .. 116*71 

Sulphate of magnesia 34*88 

Nitrate of raagncbia 33*93 

Sulphate of boda 3*96 

Chloiide ot sodium 45*35 

Alkaline carbonates 17*86 

Soluble si lic .1 1*82 


Total bolid constitueuta per gallon .. 218*26 

Actual (saline) ammonia *126 

Organic (albuminoid) ammonia *120 

A cursory inspection of these resultsi^iH show that the water 


*wa8 impregnated with no less than 218 grains of earthy and 
saline matters per gallon, comprising nearly 100 grains of sulphate 
•of lime, about 45 grains of common salt, much sulphate of mag>- 
uesia, a considerable proportion of nitrate of magnesia, and other 
saline compounds. Besides the saline and earthy impurities 
''which were present in abnormally large proportions, the water 
was contaminated with much unoxidised organic matter. The 
occurrence in the water of nitrates, and much more saline and 
albuminoid ammonia than is ever found in good drinking-water, 
clearly showed that the organic impurities were deriv^ from 
anim^ refuse-matters. Unquestionably the water was charged 
with a large proportion of injurious organic in^purities, and 
anuch contaminatm with saline and earthy coiqjpounds, which 
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were derived from yard-drainage, sewage, or similar objection- 
able liquids. In consequence of these impurities the water was 
positively poisonous, ana probably caused the death of the 
beasts. 

Very soft waters, as mentioned already, not unfiequontly 
I'ontain traces of lead in solution. It may be questioned whether 
iiiiimte traces of oxide of lead exert a positively injurious effect 
upon health, but there can be no doubt that an appreciable 
i[uantity of soluble lead-compounds in water affects injuriously the 
Jiealth of man and beast. A remarkable instance of water con- 
taminated with an unusually large proportion of oxide of lead 
was brought under my noti<-e some years ago. This water on 
examination was found to (ontniii in the imperial gallon: — 


GialDB. 

Orfsjanic matter 5*22 

Oxide of iron ‘20 

Oxide of lead *47 

Sulphate of lime 3*14 

Carbonate of lime 1 ‘ 31 

Magnesia 1'2H 

Chloride of sodium 2 *30 

Alkaline nitrates 2*38 

Soluble bilica .. .. 1*05 


Total solid matter (dried at 130® C.) per gallon 17 ‘36 

It will be seen that this water contained nearly half a grain of 
oxide of lead in the gallon ; and I ascertained that this poisonous 
oxide occurred in solution partly as bicarbonate of lead, partly 
as nitrate of lead. The water was drawn from the leaden 
supply-pipes connected with a well sunk in close proximity to 
a manure-heap, which accounts for the abnormally large quan-* 
tity of soluble organic matter in the water. Drainage from the 
dung-heap evidently passed into the soft well-water, partly in 
an unaltered condition, partly oxidised into nitrates, which, in 
contact with metallic lead, arc known to give rise to soluble 
nitrate of lead. Probably the soluble organic impurities in the 
w^r also acted upon the lead and gave rise to soluble lead- 
compounds. The unfavourable position of the well in this) case 
iully accounts for the contamination of the water with injurions 
Impurities, and the still more poisonous lead-compounds. 
The properties of water, which enable it to act at times with 
unusual vigour upon lead, are little understood, and seem often 
to arise from the accidental action of local causes, such as the 
presence of drainings from dung-heaps and decaying ozganic 
impurities. These causes are of a kind most to be dreadra in 
the supply of a single residence, in wldch, as in the case befom 
US, the whole volume of water may at a time assume the same 



156 On the Composition and Propcrtijs of DriMng^Water^ 

dangerous composition. The facility with which nitrogenous 
organic matters are oxidised in porous soils and converted into 
nitrates, adds to the danger of water becoming impregnated with 
poisonous soluble compounds of lead, for, according to the 
uniform experience of all chemists who have studied the action 
of the difS^ent cqnstitucnts of natural waters, no saline matter 
corrodes lead so readily as nitrates. • 

Most soft waters act more or less energetically upon lead when 
they are well aerated and impregnated with atmospheric oxygen, 
which appears to be a primary cause of the action of soft water 
upon lead, for pure, distilled, or rain water, purposely deprived 
of air, does not attack lead in any appreciable degree. « 

This explains wh^ some soft waters in contact with lead 
become impregnated with this poisonous metal, whilst others 
scarcely attack lead, and may with safety be conveyed through 
leaden delivciing-pipes. Hard waters, as a rule, do not act 
upon lead so readily as soft, especially if they contain carbonate 
of lime dissolved in carbonic acid gas. The effect of this com- 
pound is fortunately to neutralise to an extraordinary degree 
the usual soheiit action on lead which water exercises through 
the agency of the oxygen dissolved in it. The soluble oxide of 
lead is converted into carbonate, which, although not absolutely 
insoluble, appears to be the least soluble of all the salts of lead. 

Carbonic acid is usually present in moderately hard spring, 
river, and well-waters, and also in most soft natural waters, in 
sufficient quantity to prevent the solution of a dangerous amount 
of lead. 

On the other hand, certain salts, es}>ecially sulphates to which 
a protecting effect is usually ascribed, do not appear to exercise 
uniformly that useful property. Hard waters containing an 
abundance of so-called protecting salts, sometimes corrode lead 
with remarkable rapidity, but, fortunately, no lead passes into 
solution, for the carbonate of lead rejg||^thig from this corrosive 
action is wholly insoluble, even in water highly charged with 
carbonic acid gas. Even excessively hard waters sometimes 
rapidly corrode leaden pipes, especially if they have an alkaline 
reaction. I have in my collection pieces of originally stout 
leaden pipes, which in the course of less than twelve months 
were eaten away to a layer as thin as writing paper, surrounded 
by a thick hard coating of carbonate of lead. Although car- 
bonate of lead cannot pass into solutioti, this dangerous lead* 
compound may be present in water in a suspended state, and in 
that oondition may be mechanically introduced to the system. 
The practice of filtering water kept in leaden cisterns, and 
intended for drinking puiposes, cannot, therefore, be too strongly 
recommended. 
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Purification of Water. 

Spring, river, well, or lake-waters, as it has been shown, ate 
rendered impure to a gpreater or less extent—" 

1. By suspended animal and organic substances, such 

as finely-divided clay, marl, flaky organic matters, 
decaying vegetable matter, and similar mechanical 
impurities : 

2. By soluble organic impurities, which generally colour 

the water yellow or brownish : and 

3. By certain saline matters and soluble earthy compounds, 

which, in the shape of a more or less considerable 
and generally slightly coloured residue, are left be- 
hind when a measured quantity of any kind of 
natural water is evapoiated to dryness. 

In other woids, suspended — or mechanical, organic, and 
mineral, — and soluble —vegetable, and animal, — matters, are the 
Old inary impurities oi natural waters, to which have to be added, 
in exceptional cases, sulphuretted hydrogen, trac^es of copper, 
arsenk, or more frequently lead. 

The means available for the purification of water are 

1. Distillation. 

2. Filtration. 

3. Precipitative processes, which remove certain soluble 

earthy compounds. 

1. Distillation,— When river, or spring, or sea-water, is kept 
boiling in a glass retort or metal still, it is converted into steam, 
which carries with it all the gaseous or volatile impurities that 
may have been present in the natural water, and leaves the 
whole of the solid saline and earthy matter behind. By suitable 
cooling apparatus the steam is readily condensed ; and if the 
first part of the distillate, containing most of the volatile im- 
purities, is rejected, nearly pure distilled water is obtained. 
Except at sea, or foy chemic^ use, this method of purification 
is seldom resorted to for effecting the purification of water. 

2. Filtration^ — On a large scale turbid river-water is effec- 
tually clarified by passing it through gravel and sand filter-beds. 
By this means the mechanical impurities, such as fine clay or 
marl, dead leaves, and similar accidental impurities, are arrested 
in the filter-beds, and the water is rendered bright. Filtration 
through sand also removes to some extent soluble organic matters^ 
which sometimes give a yellowish tint to river-waters, for by ‘ 
passing through gravel or sand, a portion of such organic matters 
IS oxidised, and the filtered water is in a measure deprived of )die 
original yellow tint, 'fhe saline and earthy matters dissolved 



158 On the Composition and Properties of Drirthing-^Water^ 

in water, however, are not diminished by sand filtration, or 
only in a very slight degree. The necessity for this process ma} 
be greatly diminished by the use of subsiding reservoirs, which, 
moreover, have the advantage of exposing the remaining water 
for a length of time to the oxidising influence of atmospheric 
oxygen, whereby it is deprived of some objectionable colour- 
ing matter. But filtration cannot be entirely superseded, being 
indispensable as the concluding operation of purification, to 
remove a(cci(lental impurities which may find access to the water, 
as well as fine particles of clay after remaining for a long time 
in suspension. 

For household purposes, turbid and slightly-coloured watei 
may be made bright and almost colourless by the use of the 
tank or hand-filters, which are now supplied in all sizes by the 
London Water-purifying Company, Strand ; by Messrs. Atkins, 
Fleet Street ; Mr. Lipscombe, Temple Bar ; and other makers ol 
water-filters. In most of the tank and hand-filters advantage is 
taken of the well-known property of animal charcoal to remove 
colouring matters. Vegetable or animal charcoal, moreover, 
retains effectually every trace of lesid which a water may contain, 
either in solution or in a suspended sttite, and thus tank or hand- 
filters, in whicli (‘liarcoal is employed as a purilying agent, afford 
the greatest security against dangei aiising fiom the presence of 
lead ]>oisoii. 

In Spencei's Magnetic Carbide Filter, the purifying agent em- 
ployed is magnetic* oxide of iron mixed with c*ai bon. Mr. Thomas 
Spencer prepaies this material by using Cumberland hematite 
iron-ore w ith a certain proportion of carbon, and heating the mix- 
ture to a dull red heat in retorts for 2 1 hours. The porous magnetic 
oxide produced is mixed with coarse sand when used for filtering 
water, and it removes effectually all organic impurities in a state 
of putrescence, and any traces of lead that may be present. 

The most recent invention in water-j^ers has been made by 
Professor Blschoff, who einjdoys spongy iron as a purifying 
agent. Bischoff has experimentally investigated the properties 
of spongy iron, and, amongst other particulars, found that the 
organic nitrogen and albuminoid ammonia in water are always 
much reduced in quantity by filtration through spongy iron, 
which also diminishes the amount of organic carbon. Filtration 
through spongy iron thus appears capable of decomposing organic 
matter. It further removes entirely every trace of lead, and, con- 
se^ently, is a valuable purifying agent for water. 

Domestic water-filters, on Professor BischofTs plan, are made 
by Messrs. Murray & Co., of the Caledonian Pottery, Ruther- 
glen. The spongy iron through which the water is filtered is 
contained in a stoneware vessel, with a slightly cur^'cd bottom. 
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On the top of the bottom is a perforated disc, on which the 
spon^ry iron is placed. An opening in the curved bottom is 
c’onnccted with an earthenware pipe, which passes up to the outer 
side of the vessel to slightly above the level of the spongy iron. 

1 lore the pipe communicates with another pipe, passing fn>m the 
lop of the outside of the spongy iron vessel down to the centre of 
ihc < losed bottom. Tlie latter pipe is open at the top and bottom. 
All alternate exposure to air and water causes the spongy iron 
to become oxidised, when it loses more or less its purifying 
power. A screw-tap at the lower end of the latter pipe server 
to regulate the flow of the water through the spongy iron. The 
spemgy iron vessel is placed inside the casing of an ordinary 
stoneware filter, with perforated bottom, beneath which there 
is a reservoir for the filtered water. On the top of the per- 
Ifirated bottom is placed a la}er, some four inches thick, of finel}- 
d hided marble or limestone, upon which the water containing 
some iron in solution flows from the screw-tap. The effect of 
the limestone is to remove completely every trace of iron from 
the water. 

lliMliolTs filter has a decided advantage o\er ordinary water- 
filters, which soon lose their purifying properties unless the 
filtering agent is renewed from time to time, whereas BischoiTs 
filter remains in good working order for years, without requiring 
th(' renewal of the spongy iron. 

3. Purification of Water hy Precipitati ny Processes , — An elegant 
and useful process for softening hard water is that patented b) 
ihe late Dr. Clark, of Alrerdeen. Carbonate of lime is scarcely’ 
soluble in pure distilled water, a gallon being capable of holding 
only about 2 grains in solution. In river or spring-water, how- 
ever, carbonate of lime is held in solution by carbonic acid, or,' 
in other werrds, exists as bicarbonate of lime. On boiling, the 
second equivalent of carbonic acid in the soluble bicarbonate 
is expelled, and neutral carbonate of lime precipitated. Profes- 
sor C lark proposed to soften hard water by taking advantage of 
the property of caustic lime to remove carbonic acid from watei. 
( austic lime, when ad<led to hard water in sufficient quantity , 
neutralizes the carbonic acid, removes the solvent, and, be- 
coming^ at the same time carbonate of lime, is precipitated with 
that originally in solution. ^ In falling down, the precipitated 
carbonate of lime carries with it a portion of the organic and 
colouring matter present in most waters, and* thus Clark’s pro- 
cess not only softens, but in a measure also deprives hard water 
ol organic impurities. 

process is peculiarly well adapted to the softening of 
chalk springs, which owe their hardness almost entirely to car- 
bonate and not to sulphate of lime, a constituent which cannot 
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be removed by heating as by the lime process, and which renders 
water permanently haid. 

The composition of spring or well-water from the chalk-strata 
varies but little in different localities. Its hardness rarely 
exceeds 18 degrees, and pretty uniformly amounts to from 16 to 
17J- degrees. Water of that degree of hardness contains in 400 
gallons about 1 lb. of carbonate of lime, held in solution by 7 
ounces of carbonic acid gas. 1 lb. of carbonate of lime, in round 
numbers, consists of 9 ounces of caustic lime and 7 ounces of 
carbonic acid. It is evident, therefore, that the addition of 9 
ounces of caustic or quicklime to 400 gallons of such water 
will have tlie effect of depriving it of the 7 ounces of carbonic 
acid gas, which holds 1 Ib. of carbonate of Ume in solution ; and 
that both the lime added and that originally present must be pre- 
cipitated togethei as neutral insoluble carbonate of lime, minus 
a small quantity, amounting to about 2 grains in the gallon, 
which pure water is capable of dissolving. 

The original hardness of chalk spiings may thus readily be 
reduced by Clark’s liine-proccss from 1(5 to 18 degrees to from 
2 to 4 degrees. 

This process is sufficiently simple to be left to the execution of 
a workman of ordinary intelligence. All that is required for him 
to do is to stir lime-water or milk of lime, made by mixing 
quicklime with water— about 1 lb. to 40 grillons of water — into 
the water intended to be softened, until the carbonic acid which 
bolds the carbonate of lime in solution is completely neutral- 
ized by the addition of quicklime. The spring-water, on the 
addition of the lime-water, at first has the appearance of thin 
milk, but the preciptation of the carbonate of lime proceeds 
with rapidity, and in the course of 24 hours the water may be 
syphoned off from the precipitate and received in a perfectly 
clear condition into the supply cistern or tank. The only pre- 
caution necessary to be taken is to iuMWirc the absence of an 
excess of lime. To this end the wafSflTin the settling tank has 
to be tested from time to time with a few drops of a weak solu- 
tion of nitrate of silver. This test gives a white precipitate in 
the original hard spring-water, and shows whether the quantity 
of lime required has been exceeded, by the brown colour of the 
precipitate then formed. In practice the addition of lime-water is 
stoppkl as soon as a sample of the filtered water from the settling 
tank gives a brownish-coloured precipitate with the nitrate of 
silver test. In that case more of the hard water is added, and 
well mixed with the contents of the settling tank. After subsi- 
dence, a sample of the softened water is again tested with a drop 
or two of a nitrate of silver solution, and the addition of more 
hard water if necessary is repeated a third time, or until the 
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water ceases to give a brown colour, and yields a white-coloured 
precipitate with nitrate of silver. 

Clark’s process has been tried on a large scale, and is in suc- 
cessful operation in many dye-works and other manufactories, 
where large quantities of soft water are required. ^ The water 
used by railway companies for feeding their engines is also 
softened in several places by this useful and extremely simple pro- 
cess ; and by it the Water Works Company, at Caterham, has for 
some years past rendered hard chalk spring-water deliciously 
soft and pure before delivering it to the inhabitants of Caterham. 
The only drawback in working this process on an extensive scale 
is the difficulty of finding space for precipitating reservoirs, and 
storing for an additional 24 hours the immense volume of water 
which is required for the supply of large cities. However, this 
difficulty after all resolves itself into a question of expense, which 
is of no account in the case of private houses, in which Clark’s 
process can be carried out very well without much difficulty. 

In conclusion, a few lines on the prevention of boiler incrus- 
tations may be considered serviceable. 

Ordinary boiler incrustations, resulting from the use of hard 
water, consist chiefly of carbonate and sulphate of lime, as will 
be seen by the following analysis of a sample which 1 examined 
some time ago : — 

Comiiositlon of a Boiler Incrustaiion. 

Dried at 212<’. 


(i rains. 

Water of f'oinbination 4 ' f)!) 

Oxide of iron *53 

Phosphoric acid •58 

Carbonate of hmc 71 *06 

Sulphate of lime 12*75 

Lime in a state of silicate 1*56 

Magnesia in a state of silicate 3*23 

Soluble silica 5*70 


100*00 ‘ 

Carbonate of lime separates gradually from hard water when 
the temperature is raised to the boiling-point, and in the course 
of time assumes a crystalline form. Hard crystalline masses 
or stonMike deposits are thus formed in steam-boilers, which 
^fTcatly interfere with the economical production of steam. 

^ The best plan of preventing the formation of boiler-deposits 
like the sample, the analysis of which has been given, is to soften 
the water by Clark’s lime-process. 

The^ next best plan, in my judgment, is to add to the water 
a solution of caustic sc^a ; to allow the precipitate to settle, and 
to the clear water for feeding the boiler. 

Or if it be considered too much trouble to soften the water in 

YOL. XI. — 8. s. U 
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this way, caustic soda dissolved in water may be put into the 
steam-boiler. By this means the precipitation of carbonate of 
lime, as well as the removal of lime from sulphate, is effected in 
a condition in which the lime to precipitate is far less crystalline 
than it is when no precipitating agent is employed. 

The fortnation of crystalline and hard incrustations in boilers 
may also be prevented to a great extent by placing in the boiler 
potato-peelings, spent-tan, peat-mould, coarse sawdust, or chips 
of oak-wood and bark, or similar materials, which act in a 
purely mechanical manner in preventing the agglomeration of 
crystalline particles <jf carbonate of lime into hard masses. 
Several compositions sold as preventives of boiler incrustations 
act mainly in a mechanical way, and others partly chemically 
and partly mcchanic^ally. A favourite composition, sold under 
various names, consists of a combination of crude tannic acid, 
produced from gum catechu or oak-bark, or other astringent raw 
materials, with bone-gelatine or glue. Crude tannic acid and 
caustic soda arc likewise constituents of several fluids recom- 
mended as preventives of boiler-deposits. 

11, Salisbury Square, Fleet Street, E,C,, January, 1875. 
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Introduction. 

The agriculture of the Scandinavian Peninsula is less known 
to Englishmen than that of any other region of Northern 
Europe. The farming of the more distant empire of Russia has 
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received greater attention on account of that country having 
been the source from which the rinderpest has more than once 
come to us of late years, and also because it is the chief 
European granary to which the English consumer looks for 
supplies of wheat after a deficient harvest at home. Special 
features in the land-laws, the rural economy, or the methods of 
farming <»f other countries have attracted the attention of poli- 
tical economists and writers on agriculture; but, so far as 1 
know, the agriculture of Sweden and Norway has not hitherto 
been described. 

Within the last few years the question of the supply of meat 
to large towns has directed public attention in a marked degree 
to the more sparsely ])opulated countries, whence supplies of 
cattle* might be obtained at a price that would admit of their 
profitable iniportcition into Great Britain. Again, in Sweden 
and Norway cottages are generally built of wood, and the recent 
extension of the cut-wood trade with those countries (see 
Tables I. and II.) led to the belief that imported wooden cot- 
tagi‘«' for agricultural labourers might be erected, in England 
more economically than with the usual materials of brick, stone, 
or concrete ; but the results of careful inquiries on this subject 
did not confirm this impression, and the experiments made have 
not been reduced to practice on a large scale. 

The statistics of the trade between the United Kingdom and 
Sweden and Norway are published annually in the Board of 
Trade Returns, and the following Tables (p. 164), culled from that 
source, show the progressive development of our import trade 
in cattle and other agricultural products from those countries 
during the five years, 1869-73. 

The total value of the imports from Sweden rose from 
4,498,384/. in 1869, to 7,739,744/. in 1873, showing an increase 
of over 70 per cent. ; and the total value of the imports from 
Norway rose from 1,855,161/. in 1869, to 2,947,033/. in 1873, 
or an increase of 60 per cent. In the case of Sweden, the value 
ol the timber is about one-half, and in that of Norway about 
two-thirds, the total value of all the imports into the United 
Kingdom from those countries. 

Our imports of cattle and wood from Sweden and Norway 
have thus been recently increasing, and their importance is 
well shown in the following Tables. But the significance of 
our exports of live stock to those countries, though they also 
are increasing in quantity and value, cannot be so well delineated 
of figures, for as mere units they appear insignifiejmt. 
Their real importance lies in Ae fact that the animals go into 
Scandinavia for the purpose of improving the indigenous breeds, 
and Aas largely contributing, not only to the greater weight of 

11 2 
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the individual beasts which are imported into Great Britain for 
slauglitcr, but also to the increased production of milk, which 
has rendered possible the increase of exports of dairy produce to 
Great Britain and other countries. 

The following Tables (III. and IV., pp. 166, 167) give the 
a<'tual iin]>orts and exports of agricultural commodities, so far as 
Sweden is concerned, for the five years, 1869-73 inclusive ; the 
returns for the last year being, however, somewhat incomplete. 

At the present time the agriculture and commerce of Sweden 
are progressing with a rapidity that is probably not excelled in 
an\ f)ther Euiopean countiy. The railway system has within 
the last few }eais been greatl} extended, and new railways are 
still being opened for tiafhc at frequent intervals.* The maps 
and guide-books published three years ago are now out of date, 
and those whicli at this moment may be in the press will in a 
vearortwo bo consideied behind the time. New markets for 
his produce have tlius been brought within tlie reach of the 
Swedish farmer, and at the same time he has been enabled to com- 
paie his modes of procedure with those followed by his compatriots 
who have longer possessed foreign customers. 

I'he Goveinment has done its share in the promotion of the 
agricultural interests of the country, not only by the construction 
of railways, as just mentioned, but also by the establishment of 
agricultuial schools and colleges, the endowment of agricultural 
societies in each province of the kingdom, and even by the imme- 
diate supervision of the cattle trade, with a view to guaranteeing 
the exporter against loss and the importer against disease. 

In the course of this Report I shall endeavour to make clear 
the relations which exist in Sweden and Norway between the 
State and the agricultural interest. At present it is sufficient 
to indicate that the enormous advances that have been made, 
and are still being made, in these northern cojuntries, though 
aided and even stimulated by the recent high prices of meat, 
butter, and wood, could not have been accomplished so surely and 
so rapidly if the Government had not sent men of mark to 
the new territory ; and if they had not in some cases, 
through the medium of the agricultural societies, organised a 
guarantee, which alone would overcome the distrust 
of the Scandinavian peasant, and his consequent disinclination 
to enter upon a path to which he was not accustomed. 


^ ^ (January 25, 1876), the 

Norway Htated that-« Railways of the length of 
JL havobeen bmlt in Sweden by the State on bonrowed money, 

1873, the last for which aooounts are published, gave a net 
^ oonstruotion, the operation may 
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h ' 

Articflbs. 

Weights 

or 

lieasnres. 

1869. 

1870. 

1871. 

1871 

1871 

Km and Pork •• 

Cent'. 

1.84Q 

2,788 

3.225 

2,360 

7,121 

( 

Cbf. 

34,013 

54,673 

24,019 

6,881 


Id-* .. .. 

IbB. 

1 

400, .77 

518,700 

389,613 

215,250 


rscii 

No. 1 

1,395 

811 

1,024 

3,227 

8,671 

ttlo . • •• 

1 

14,583 

13,506 

14,276 

16,884 

26,00 


8,476 

8.930 

17.137 

18,208 

14,9fl 

fli-p 

» » 



20,()( 


,, I 

10,749 

16,882 

11.537 

24.527 








8,9a 

Hit 

(3ear 

r,854 

2,045 

2,089 

2,764 



30,810 

59.540 

48,656 

61,203 




2,279 

3,985 

5,098 

5,274 

4,91 



28.155 

54,679 

68,321 

85,011 

69,9! 



ngronnd Corn : — 

Cbf. 

11,155,606 

20,161,920 

20,224.108 

10,794,829 

16,635,61 

t 

Wheat 

263,470 

484.434 

560,342 

311,578 

400,8! 

Barley and Malt .. 

» » 

1.426.819 

2,552.728 

2,491,167 

2,219,063 

1,695,6! 

Hye 

» » 

46.176 

539.670 

598.549 

106,068 

189,8 

Taros 

» » 

I 189 

5,785 

3.856 

569 


Peas 

1 7 7 

C.875 

76,832 

221,142 

62,026 


Mixture .. .. 

» » 

1 

2,456 

8,590 

•• 


Ground Com:— 


! 





Grits 

Cent'. 

1 708 

3,234 

2,013 

2,862 


Oat d; Barley-meal 

» » 

35 

4,931 

1,379 

8,741 

59,5 

Wheat^meal .. .. 

• » 1 

12.281 

25,473 

55,246 

56,465 

ByeHDMBl .. . 

• t » 

330 

> 14.48S 

» 16,364 

9,140 

7.5 
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In view the increasing importance of the agricultural rela- 
tions which 1 have thus enclea\ oured to indicate, and in the ab- 
sence <»f any reliable information in the Itlnglish language on the 
present state of agriculture in Sweden and Norway, the Council 
of the So<*iety resolved that a Report upon the Agriculture of 
Scandinavia, with special reference to the stock -farming, should 
be obtained for publication in the ‘Journal.’ Having been en- 
trusted with the preparation of this Report, whi< h was t4i include 
a notice of th<* Agriculture ol Denmark, 1 spent ten weeks of the 
past summer in visiting tlie best <listricts of Sweden, Denmark, 
and Schleswig-i Iolst(‘iii, and in taking a rapid glance at the agri- 
culture of Southern Xorwav. 

In the following patjes 1 shall cndeav(*ur to give a fair idea 
of the leading fealiiK s in the agriculture of the southern pro- 
vinces of Sweden aiul \oi way, lea\ ing the Report on Danish 
fanning for a future nuinhcn* of the ‘Journal.' 1 ha\e seleeted 
this onlcr of proceeding liei'ause Danish agriculture has already 
been twice repotted upon in the pages of this Journal,* whereas 
some short nutf^s on Sweden, published thirlv-two years ago,t 
comprise the only noti<‘e of the agricultun* of the Scandinavian 
Peninsula which is contained in the puhl legations of the Royal 
Agricultural Society of hhigland. 

1 should be ungrateful if 1 did not thallkfull^ ac*knowledge 
the great kindness and hospitality of all the gentlemen whose 
names are mentioned in this Report, ami ol mau\ 4i!h(*r worthy 
representatives of their countiy ; more particularly if 1 did not 
specially record tlu' exertions on my Ix^half of our honorary 
member, Mr. JuliILii Daimfelt, who took every means and oppor- 
tunity to further the ohjc< t of m> visit to Sweden ; and of the 
Chamlierlain Holst, who dhl everything in his power to render 
my brief visit to ]\<irwav as instructive and agreeable as possible. 
1 wish also to express m> thanks to Mr. Willerding (the Consul- 
(leneral for Sweden and Norway in London) and to the Acting 
Consul (Mr. ( oster) for their very great kindness in procuring 
me official data lor statistical calcuhitidff^, and in giving me 
any other aid that 1 re<|uir<»d. 

Physical Teatures. 

The S<*andinavian I’eiiinsula extends northwards from lat. 
55° 22' N. to the North Cape, in lat. 7P 12' N. Its most southern 
extremity is nearly in the same parallel as the Tweed, and its 
chief southern tou*n, Malmo, apjiroximately coincides in lati- 
tude with' the town of Berwick, The western and extreme 


• VoL iL, 1842, p. 400; and vcd. xxi,, 1860, p. 267. t Vol. iv., 1813, p. 19C. 
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northern portion of this peninsula is the narrow anil mountain- 
ous country of Norway, while Sweden forms the larp^or and les** 
elevated eastern and southern division. Thouf^h both count ries 
are under the same Sovereifjn, each has its own exeentm 
government, lef^^islative assemblies, and fiseal arranfi^emontii. In 
laet, the two nations are essentially distinct and foreifjru to e;u h 
other. They speak difl’ereiit lanf^uajj^es, and use not only diff'eieiil 
weijrhts, measures, and money, but even different therinoinetius, 
111 contour and climate they also present remarkable diversities, 
for while more than oiie-half of Norway has an elevation 
exceeding 2000 feet, only one-twellth part of Sweden attains 
that heip;ht above the sea. One-thiid of Sweden has an ele\a- 
tion of less than #‘100 feet ; and a second third lies betweiui that 
plane and one of bOO feet. The two I'ountries are divided by 
a table-topp(*d mountain-cliain, called the Kblen, which from 
Trondhjem northwards ioiins neaih the whole of the northern 
part of Norway. Southwards that country expands into a huj^e 
lobe of mountainous land, 40 per cent, of the surface of which 
was calculated by the late Professor Forbes to exceed 3000 feet 
in height. The chief physical characteristics of Norway are its 
Ijelds, fjords, and forests. The forests idotlie the sides of the hills 
and of the fjords, or firths, if not to their summit, at any rate* to 
the greatest elevation that the idimate will permit ; and the fjelds 
are the elevated and generally barren table-lands, which, with 
isolated higher peaks, form the high ground of the country. 
Thus the area elewoted to agriculture is comparatively small, 
and very much scattered, consisting generally of the soles of the 
valleys and the strips of land at the sides of the fjords. 

In Sweden, on the other hand, more than one-eighth of the 
surface is occupied by lakes, and almost as large an area is 
devoted to agriculture. I'his latter portion is nearly equally 
divided between natural grass, c-hielly in the north, and various 
other crops ; but, as will be seen presently, a very large area of 
grass is also under rotation. In the north of Sweden most of 
the surface is occupied by forests or is waste land, and thus the 
icTiiaining three-fourths of the acreage of the country is accounted 
for. In those northern regions the cultivated land is also very 
niuih divided; but in the more southern provinces, such as 
Siaiie, and East and West Cvotland, especially around Lake 
ettem, there are large cultivated plains with fewer boulders 
th.'in on the waste lands which abound farther north. Those 
W)uthem districts offer so fine a field for the employment ol 
steam in the cultivation of the land, that it is most surprising 
to find the example of Mr. Axel Dickson, of Kyleberg, near 
Wadstena, who bought one of Howard’s sets of roundabout 
steam-tackle seven years ago, still without a single follower. 
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Tig. 1 . — Sketchrmap of the South of Sweden and part of Norway^ showing 
the greater portion of the Regions reported on. 
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Geology . — The geology of Sweden and Norway requires very 
little description to enable their agriculture to be understood. 
The solid rocks are mostly granite or gneiss ; but other igneous 
and metamorphic rocks also occur, though they do not constitute 
large areas ; while in the province of Scane there are small 
tracts of lands belonging to the Cretaceous and Jurassic forma- 
tions. Naked rounded hills of inconsiderable elevation Imt 
forbidding barrenness bound the sea-c*oast ; and the hollows 
between them are frequently occupied with swamps and peat- 
bogs of almost equal poverty. In the cultivated tracts of country, 
the solid rocks are almost invariably covered by a greater or less 
thickness of superficial deposits, mostly consisting of glacial cla\ 
or marl, generally containing boulders. In some distri(‘ts these 
boulders are very numerous and of large size, when, of course, 
the land cannot be profitably cultivated ; in other districts they 
are relatively smaller and more scattered ; and in Scane, for 
instance, as already mentioned, they would not generally inter- 
fere with the use of the steam-cultivator. Near the east coast, 
north of Stockholm, as well as at Uddcvalla, on the west coast, 
T'liscd beaches occur in considerable numbers; these, coupled 
with otliC'r evidence, have led geologists to conclude that the 
northern part of the Scandinavian region is gradually rising 
above the level of the sea, while it is gradually sinking at the 
extreme south. 

The surface deposits of the cultivated area of Sweden having 
a tolerably uniform though extraneous origin, the land does 
not exhibit those extreme diversities of composition to which 
hmglish farmers arc accustomed. Generally, the land is a more 
or less sandy loam, or a light-coloured clay possessing heavier 
staple, especially in the central districts, in the neighbourhood of 
the great lakes, Wenern and Wettern. None of the land that 1 saw 
could, however, be compared in stiffness with our heavy clay s^ils 
of Liassic, Carboniferous, or London Clay periods ; but it may be 
that the comparative lightness of the land exists more in appear- 
ance and mechanical condition than in chemical composition ; 
and there can be no doubt that some of the Swedish clays have 
a tendency to cake in dry seasons and become sticky after much 
It is, also, more than possible that long-continued and 
severe frosts may in Sweden do to the land in winter some 
jmrtion of the pulverizing that in our moister and milder climate 
has to be done by the cultivator and the harrow in spring. 

Climate . — Most writers of “ Travels ” in Sweden and Norway 
have found it necessary to refer to the prevailing belief in Eug- 
land that the climate of those countries is something terrible 
to contemplate; and so late as 1853, Professor J. D. Forbes 
wrote as follows The time can hardly be said to be gone by 
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when an eiTono<iUft belief was prevalent as to the utterly inhos- 
pitable climate of \orwa\. Bishop Pontoppidan cites the 
amusin^^ mistake of our hhi^lish Bishop I*atri<‘k, who describes 
a Norwe|]^ian as ima^inin^ a rosebush to bo a tree on fire ; 
whereas roses are cominoti flowers in many parts of Norway.” 
ICcjually mistaken ideas of the agriculture of these regions have 
therefore naturally hc»ld, and I ronf(*ss to having been very 
much startled at seeing tob«ic‘eo cultivated on an ext<*nsive scale 
so far north as the neighbouihooil of Stoekhohn. 

The peculiariti(*s ol the (‘liinate are long winters, short sum- 
mers, and long da\s in the summer sc^ason. On the western 
coast ol Norway the climate is ielat!\el> mild and damp, owing 
to the iiiflueiice ol the (lull Stream ; hut in Sweden ami eastern 
Norway tin* climate is dr>, and subjei t to greater extremes of 
tem]KTatiite. Again, in the* south ol Sweden, esjiecially in the 
pro\ince ol Scane, the wiiiteis aie relati\el> mild, and there is 
com])aratively little smiw ; but lartluT noith the winters arc more 
seveie and more lasting, and an abundant snow -tail is almost as 
important to the community as an abundant harvest.* Speaking 
genei*all>, it may be said that the larther north one travels the 
shorter is tlie summer s(N'isoti, the hotter it is while it lasts, and 
the longer are the summer da> s. Indeed, to see the “ midnight 
sun ’ has been the objoct ol inan> and many a pilgrimage to 
llainineilest and Tornea. Tims it baj)pens that in the most 
northern regions vegetation grows c-oiitinuously during the short 
summer sc^ason, in consec]uenc*e of the sun’s influence being con- 
stantly upon it. The shortness of the summer-night in Scandi- 
navia also tends to render the days hotter than they would other- 
wise be, as the night is the cooling period ; and thus the short 
interval between seed-time and harvest, which is in some dis- 
tricts as little as six or eight weeks, may be to a great extent 
explained. I M. Tisserand, in his report on Denmark, has also 

• li\ l\ic uhaence of anovr tlie foieaU could n^be worked, for aa there are no 
a m>od hiW ol snctw is ucct'ssaiy tt> the tlio blodffe, the only possible 

vtniolc lui tlw Touiti\ti\ uf till tmilni to tin* IhmIh of tho rivera, which, whui the 
frost IS gone, float it to the saw -mills .lud si ippiiij; depots. 

t “ 111 Lapland and the udpunim; p irtsof the most uorihcrn prot inccs of Sweden, 
the climiito is so inueli against agrieiiltiire, that the people are obliged to pile up 
largo qiiantitus ol moist u oik! or brushwiKnl along the ii(»rtJi-wcst side of the 
Hnioll |jntelii*b of Uml bown with gram, that in cnbo the wind (m the nights of 
August) should come from tlie north-west thL 7 may be set on fire to protect the 
crop from frost, by the smoke diiiHuishing the e\ap<>iatiua troiii the boii Another 
method of protecting the crop fmm being fzuzen when in ear, in general use in 
th«' uorthein and middle parts ol the country, is ft>r two men to draw a rope across 
the heads of grain before the bun ri'tcs, by which means the drops of dew am 
shaken off, and the ears btK'ome dry Wfore the dew on them is frozen which 
takos place (if allowed to remain) just at the time the sun rises.*' ' 

The above ii substantially a quoiititm from a paper by Mr. Stephens, published 
in the * Quarterly Journal of AgriciUtme * for 1836 ; but oonected in some details 
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drawn attention to the induenco of lig;ht in pFomotiu)jr tho 
growth of crops ; and his conclusion is well worth quoting, lie 
observes: ‘^It follows that the progress of vegetation in these 
high latitudes of the globe bears comparison with that of our 
regions, in the ratio of an express train to a parliainentar} . in 
the north the stations do not exist, and the progress is quic k 
and uninterrupted.” 

These conditions will be more completely realised by English 
farmers if 1 quote the oidiiiiiry dates of a lew of thc^ most essen- 
tial agricultural operations. Throughout Sweden and Norway, 
where winter-corn can be grown, with the ex(*eption of Sc-nne, 
rje is sown from the beginning to the middle of August, and 
wheat from the inicldle to the end of that month. In Scane, the 
superiority of the climate enables these upc*rations to be ]ier- 
forined with advantage at least a month later. Leaving that 
favoured province out of coiisidcTation, it is therefore clear that 
wheat-sowing is an operation that precedes harve^sting. 

The first out-door work in the s]>ring is generally the sowing 
of clover and grass-seeds on the autumn-sown wheat or rye. 
This is often done while the snow is still on the gnitind, say the 
beginning of April. As soon in April as the weather will per- 
mit, the land is prepared for spring-corn, oats being sown first 
and barley afterwards. With the exception, again, of Scane, 
these operations are usually conducted in May ; the oats being 
occasionally, and in favoured localities, got in by the end of 
April ; but in Scane spring-corn can always be sown in April, and 
the May seed-time is devoted to mangolds, turnips, and potatoes. 

It is therefore evident that, except in Scane, the field-work 
rarely commences before the middle of April, and often not until 
later. It is interrupted by the exigencies of the hay and corn 
harvest, the former in Julj or the beginning of August, and the 
latter in September ; but the whole of the outdoor work of the 
farm must be Gnished before the end of October or the first 
week of November, At the outside, therefore, the Swedish and 
Norwegian farmer has but six working months ; and if he is a 
fanner and nothing more, he has the remaining six months of 
enlorced idleness. But generally he is a forester as well os a 
farmer, and in winter he utilises in the forest the staff of work- 
men and horses that would otherwise be eating their heads off 
on the farm. In fact, but for this combination of foresting and 
farming, the latter would be a commercial impossibility over 
the greater portion of the Scandinavian peninsula. 
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Tho following comparative Tables of average temperature and 
rainfall during the growing season (from May to October in- 
clusive) in the years 18G3 — 1872, in the neighbourhood ol 
Stockholm and at Cireenwjch respectively, will further elucidate 
the climate of that part of Sweden duiing the season of field- 
work : — 

Tabu: V. — Avuui.i 1 1 mu i mi hi loi 10 Years (16C3-72) m each of the 

Ma\ to OMiMlh, It 1 NsKT DF, lit II SlOCKllOTM, aiitl at the 
<>i)su I vioitv, 111 (h^iKs Tahr 
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7 
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10 7 
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‘2 lo 

June 

<1 

2 02 

10 

1 01 

July 

7 

2 25 

9 1 

2 OJ 

August 

9 

2 56 

11 3 

2 10 

Beptombtr 

9 

2 44 

11 8 

2 17 

October 

(> 


14 G 

2 63 


41 

12 95 

07 8 

13 34 


As May is the first growing month and October the last over 
the greater pait ol Sweden, these Tables contain tho elements of 
a avdficiently precise comparison foi agricultural purposes. It 
will be seen that the average temperature in Ma^ is at ^dtockholm 
3|° lower than at Greenwich, where \egetation has already made a 
considerable growth during the months of l^farch and April. In 

* The Swedish inch is 29 69 milliiD., anl tlie Engluh inch is 25*4 milhm . 
therefore m fireming the above Table I hayp taken the Swedish inoh to 
one-Bixtii longer than tho English 
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June, however, the excess of temperature is 3^ in favour ol iStoi'k- 
holin, and this advantage is increased to more than 5^ in moiitli 
of July. In August the excess is still 4*^ in favour of Sweden, 
while in September the average temperatures arc about equal at 
the capitals of both countric‘s* In ()ct(»ber the advantage* again 
belongs to England to the amount of 4°, and during the whole 
of the following months vegetation is at a standstill over the 
greater part of Sweden, while our climate permits the growth ol 
roots and grass to continue another month, and, in favourable 
years, almost until Christmas. 

The table of rainfall shows that there is a difference of less 
than hall an inch in the total average amount of rain tliat falls 
at Stockholm and at (jirecnwlch in the course of the six months ; 
but that at Stockholm this rain is confined to 44 days, or an 
average of 7 J days per mouth, while at Cireenwich it is spread 
over nearly ti8 da^s, oi 11^ per month, or an excess of 50 per 
cent. In this respect, also, the English climate favours the 
growth oi both natural and artihcial grasses much more than 
the Scandinavian. 


Farm Buildings. 


The buildings are nc'arlj always of wood, on stone founda- 
tions, and arc separated into as many different parts as possible, 
each house or stall being plac<‘d at a convenient distance from 
the homestead. Thus the bam, stable, cowshed, piggery, dairy, 
and granary, will be under so many roofs, distinct from each 
other and fioin the farmhouse.* Although tliis arrangement is 
not conducive to economy of labour or efficiency of supers ision, 
it is obviously necessary in order to reduce to a minimum the pos- 
sible loss in case of fire. This consideration is by no means fan- 
ciiul, for several times in the course iif my journey 1 saw traces 
of the effect of fires on farm-buildings, as well as in towns and 
villages. Both Sweden and Norway have their Chicago ; and 
It is only necessary to refer to the last occasion, in 1869, when 
ficfle, in Sweden, was almost totally destroyed, to be impressed 
with the awful rapidity with which fire extends amongst wqpden 
buildings. Drammen, in Norway, has a similar reputation, and 
has well earned it in recent years, having been to a great extent 
burnt down in 1866, and again in 1870. It may, however, Ik* 
wid generally that whatever is lost by the separation of the 
different buildings is compensated for, as far as possible, by 
Aeir economical interior arrangements* The cattle are arranged 
in the cowsheds and feeding byres in one or more double row® 


* pioviaoeof ScAnetneseats sa acoe|ition, the fsm-l 

D that dlstiiei hsbg armagad in a hollow agiiare on the Danish modoL 


^ 
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of beasts facing each other, and separated by a walk or tramway, 
alon^ which the fo(Ml is biou^ht iood of the cattle is 

placed in fixed tiou^lis (tf, c/, lij?s 2 and at the sides of this 
walk, and water is ,^cnerillv jri'cn at the regulation time by 
turning a tap, which c luscs/it to flow into the feeding-tioughs ; 
but sometimes the water is gi\en in pails, and in definite quantities 
to each animal 'J he sti iw is gtiiirill} stored overhead, and is 
brought int<i the coHslud b\ me iiis of trap-doors at convenient 
places in its ceiling, which forms the floor of the stiaw-barn 
lugs 2 and.] illusti itc these c h ir ic teiistic features, and also show 
how, in a wc ll-constructcd (ow-]ious(‘, the liquid manure runs 
into a gutter it tin buk of the nainils, and fiom it, h^ means 
of sinks and unde igiound druns, into i Ii(|uid-inanure tink out- 
side '1 he g( lie 111 s\stf!n is to hue ill the c ittle of every 
description, no matte i how numerous ttic \ ina) be, under one 
roof; find it olt< ii occuiicd to me, when inspecting idiiryof 
150 oi 200 iiiihh-cows, to isk whit would bt done in the event 
of an outbic ik of contigious disc ise 1 he inswci in\ iiiabJ) 
was tint the \ hid hid no cxpciicnieof such disc ises amongst 
then i itth 

The Swedish bun is m institution witli which wc ire not 
familial iii 1 ii^l iiid it was oiiginill> e oiistiucte d, iii meist 
cases, with iiiew to its holding iiul storing the whole of the 
giniii-ciops ind hi> giown on the fiiin, and to its lining, in 
addition, i suflie unt le si nt spue to idinit of i operations of 
threshing and dussing to be eondueted under the siine loof 
Probabl) no betterei leh iicc of the reeent lehane cine nt of Swedish 
agriculture could be gn e ii tli in the in ide equate le lominod itioii 
which the old buns afloid foi the crops tint are now pioduced 
These bams hn< the le foie been supplemented bj additional 
buildings, and iii iii iii> districts bi stacks, the c xistence of which 
seemed to me to thiow i doulit on the ne ci'ssity of sinking so 
much capital in the c ice turn ed huge buildings for stoiing hay 
and sheaf-corn 

In a countii where thicshing is tffe chief occupation of the 
labourers during a long winter, and where a 'ver) large propor- 
tion of the produce oi the farm is consumed the li\e stock 
and working staff, in consequence ol the distance of markets 
and the neccssaxilv expensne caiiiagc of materials both to and 
from the farm, a suitable granar> is a \er^ important portion of 
the steading. At the same time, an Lnglishman can scarcely 
help questioning the necessity oi such large buildings ; nor can 
he help suggesting that the increased use of improved threshing- 
machines will eventually render them unnecessary, and give the 
benefit of that better quality which belongs to freshly-threshed 
grain and straw, whether used on the farm or sent to market. 
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Figs. 2 and 3 . — Plan and Sections of part of the Cowhouse at KyUibeuj^ 

near Wadstena. 
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In materials, the granaries do not differ from the other build- 
ings ; they are generally several storeys in height, each flat being 
well ventilated, not overcrowded, and under constant supervision 
to wage war against rats and mice, which, on account of the 
harbour afforded by the wooden buildings, are a great plague to 
the Scandinavian fanner. 

General S^htem of Agriculture. 

Sweden and Norway extend through so many degrees of lati- 
tude, that the climate must alone cause great diversities in the 
agricultural prac tices of the v ai ious distrit ts of the kingdom. Yet 
the general idea is the same, and may be thus briefly sketched : 

The system is one of «Lrable-l«ind dairying. The cows are 
very generally l>red 1)> the* labfjurers and smaller farmers, being 
sold progressi\ely, aftei they hive diopped two or three calves, 
their places being taken by h(‘iters lalviiig l(»r the first time. 
The bull-cahes are neail> all kilhd as soon as they arc born; 
and where cattle are bred on laigei lauiis, the cow-calves share 
the same fate, with the <‘v< eptioii of about ten per cent, which 
are reared in order t<i take the pl.ice, jii due time, of old cows 
that are cuIIcmI. 

In the northern paitsof tin* (oiintiv tlie cows are sent during 
the summer to hill-p istiiies/ called “Saetcu the women and 
children, ill the case ol sin ill Jaimers, inigialing theie to tend 
the cattle and make the c hcH'se and butten, while the men culti- 
vate the laiicl in the \alle\s, and jojii tlieii limilies on Sunday. 
In winter, the positions arc* i<*\ei'»ed, loi the inc*n w^oik in the 
forests, and the women live in the vallc'ys, whither they had 
taken their cattle with tliem in the month ot September. 

In the southern jnovinc'<*s then* are no such migrations, and 
the farms are on the average laigtT, with a comparatively small 
acreage of permanent giass; but the principal object is still 
dairying, and it is c hiefly carried m by means of grass under 
rotation. There is, however, a ceitain amount of land devoted 
to the growth of “ industiial eiops,” espec ially tobacco and beet- 
root, and a fair number ot cattle are fed on the refuse of sugar 
manufactories, breweries, and distillories, though the dairy cows 
obtain a large share of these adventitious feeding-stuffs. 

With this broad outline in his mind, the reader will be better 
prepared to understand the more detailed description which 
follows, 

* The smoke arising from damp borumg wood is m>ed in the most northern 
provinocs ns a proteotiou to the csattlo from the gnats or mosquitoes; and the 
instinot of the animals loads them to place themselves in its midst, for the pnipose 
of getting rid of their tormentors. 
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Space does not permit me to describe at any length the 
history of agriculture in Sweden and Norway, so I content 
myself with the following translation of a brief sketch which 
refers to Sweden, and which was published ih the introduction 
to the official catalogue of Swedish Exhibits at the Vienna 
Universal Exhibition. I believe it was drawn up by my good 
friend Professor Arrhenius. The oldest system of fanning in 
Sweden is the Iniming^snjstcm^ in which the forest is cut down 
and set on fire, the land is enclosed, and sown with rye. This 
system of corn-growing is now only to be seen at a few 
localities in Wermland and some other forest districts; but 
over the rest of the country it has been abandoned. To it 
succeeded the hoe-sye^em^ in which the land was worke<l with 
a hoe, and the stones were collected into larger or smaller heaps. 
The land broken up in this manner was sown every year, so 
long as it would grow corn, and then it was again given over 
to Nature. The result was the reconversion of the arable land 
into forest, and in such localities the stone-heaps and remnants 
of ditches, which are the characteristic signs] of this system of 
■i;»riculture, are everywhere met with. 

“In tlie northern provinces the arable land is, in many places, 
still ciopped on the oncfield system, that is to say, it is sown 
annually with summer-corn, potatoes, or flax; and when it will 
no longer pay to do this, it is allowed to be in grass. 15y 
<legrees it becomes converted into grass-land, which is then used 
[partly as pasture and partl> as meadow. When it has been in 
grass a number of years, and thereby accumulated a new store of 
vegetable matter, and restored its fertility, it is again broken u]>, 
and for some time used as arable land, when it is once more 
left to cover itself with herbage. 

“This system, the most primitive of all, now occurs only 
in the most northern regions (Norrland), where, however, as 
in the remaining part of the country, the farming is now for 
the most part carried on as a Ur(h-fivld or a three-field system, 
and in various localities under difl’erently arranged systems of 
rotation and of ‘ twin-culture * (Koppehrirthschaft •). 

“ The twofield system f is most general in Uppland, Westman- 
lan^d, and Sddermanland, or in the fanned land surrounding the 
Malar Lake. The three-fipld system } oreurs mostly in East and 
West Gotland, in Ncrike, on Gland and Gotland, as well as 

^ nmdered literally “ cniltivalion of enclosed land ** as trellss 

twin or “ dottbio culture ; but the term “ twin-culture ” best ocwiveys its 
which IS, that about half the arable land shall be in com and the rest 
in artificial graes, 

t Com and fidlow slleraately. t Winter-corn, qning-ooni, and ihllow* 
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in the provincei of Geileborg, West Norrland, and certain dis- 
tricts of Kopparberg. 

The four^field ejfstem is more rare, and occurs in Falbygden^ 
and certain other districts of West Gotland and Dalsland, as 
well as in Smaland, Blekinge, and Roslagcn, also in the divisions 
Nedan and Ofvan Siljan, of the province Kopparberg, where 
also the three-field system is followed. 

“ ^fhe system of rotations is general in Sc-ane, both on the estates 
of the gentry and on th(« farms of the peasants. In the remain- 
ing southern and middle provinces this system prevails upon 
nearly all estates and large holdings, and in the last-mentioned 
part of the country it is adopted by not a few of the smaller pro- 

I irietors. ‘ Twin-culture ’ farms are mostly to be found in Wenn- 
and and Dalarne, and also, as is the case with the system of 
rotations, here and there upon the larger estates, in parts of the 
country where the reduction in the area of natural meadow and of 
pasture has rendered necessary the cultivation of artificial grasses* 
** Many systems of rotation of crops are to be met witb» 
comprising from 4 to 12 shifts. The oldest ‘ twin-culture’ farma 
in Dsilarne had 10 couises ; and now such farms occur in many 
places worked in from l> to 1 i\ courses, these last often having 
a double sowing of clover and grass, one after a manured 
winter-corn, and another after .summer-corn, which had been 
preceded by a manured and hoed root-<*rop. The accepted prin- 
ciples <*f the system of rotations are now lecognised in that of 
twin-cultivation, that corn and fodder-crops shall follow one 
another, so that straw-crops shall alternate with foliage-crops 
and therelore the ‘twin-culture' farms are ai ranged in such a 
manner that their rotations include several years of clover and 
grass. The last-mentioned farms are the best adapted to the 
agricultural circumstances of the country, and permit — in con- 
sequence of the grass being left down fi>r several years, as well 
as the more extended cultivation of root-crops — a profitable 
rearing (Holliinderei) and dairy ^^bandry, to which general 
attention is at present devoted to such an extent that a not 
inconsiderable exportation now takes place, both of butchers’ 
animals and dairy products.” 

The principle of the Swedish rotation of crops is very simple. 
The chief bread-corn used by the people is rye, for although 
bread is also made of wheat, barley, and oats, it has been cal- 
culated that the average consumption per head of the popula- 
tion per annum of the chief vegetable products of the farm is, 
excluding decimals, rvc, b bushels; wheat, 3 pecks; barley, 
3 bushels; oats, bushel; peas, l§ bushel; and potatoes, 7^ 
bushels. 
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To grow r^e in so northern a climate as that of Swe<len, it 
should be sovvn in the beginning: or middle of August: and as 
it does not succeed unless the land has been alIowe(l to get stale 
before seed-time, the preparation of the seed-bed should be 
completed by the middle to the end of July. Thus, as a rule, 
no crop is taken in the jear in which the i^e is sown. ( om- 
mencing, therefore, with a bare fallow, which is alwa}s dungc'd, 
and sometimes receives a small dressing of superphosphate as 
well, the second >e.ir will see the harvesting of rye or wheat, 
on which clover and Timothy -gprass had been sown in the (*arly 
spring. Tlie land remains in grass for two or three years or 
more, and is then cropped with oats for another two or thiee 
}ears in succession, unless the second white crop is barley in the 
place of oats 

^ This IS the prevailing rotation, especially with the smaller 
farmc rs, and in the more remote rlistric ts, wheue r^e would be deal 
to purchase on account of the expense of tiansit ; but a lew of 
the more Cfilc uhiting iiirineis in othcT districts have come to the 
conclusion that a ciop which practically monopolises the land 
lor two vears must cost a gieat deal of money by the time it is 
placed in the gianirv Therefore the> have sown a portion of 
then fallow-course with loots, and taken barley instead of winter- 
corn the second ve ir Some iaimers take a root-course after the 
le>-oats, and then a ciop of oats or barley before the bare fallow, 
while others, again, hive long rotations, including sevc*ral years 
of grass, or intercalations of green crop eveiy second or third 
year The following are examples 


Vr Tinr Kylhtrq Gras- Mr SUihlHrl ^ (ludhnn, ntar 
tm J ahi H t ntm 1 all hpm f 

1 Fallow (rhictly Ho^n 1 Tlarc Fallow 
^ with a ^ecn crop) 2 KycorWloat 
J Harley 

4 (iroenCrop 

5 Tuniips with Duiipr 

6 Barley with Clovir, Ac 

7 Grans, out. 

8 Do do 

9 Do do (limed) 

10 Do do 

11. Do fed 

13 Do do 

13 Do do 

14 Barley. 

15 Oats. 


j iiji or vvuoal 
4 jorifls 

t> Oats or Baric; 

7 Grctn Cron 

8 Wheat 

_ J J2*t8 or Borle^ 

10 Turnips 

11 Rye or Wheat 
1* Oats or Parle' 


Mr Fogrlmark. Wall, near 

1 Bnro Fallow or Turnip^i 

2 By o (aftor Imre Fallow), 

or Barley (after lur- 
nips) 

3 Glass, rut 

4 D) do 

5 Do do dunged 

() Do do \ aftermath 

7 D»» do ) grazed. 

8 Oats 

9 Oats 


Other variations of the national system of rotations will be 
inentioned in the sequel, but the preening illustrate some points 
r T**V^*" f*^rm is near the southernmost shore 

^ Wenem, and his object is to have one-fourth of his 
land in artificial grass, one-fourth in winter-corn, a third fourth 
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in summer-corn, and the remainder in green-crop, which is 
either turnips, tares and oats, buckwheat, &c., cut green for 
the cattle and horses. Mr. Steinbeck’s farm is farther north, 
and consists of much stronger land ; his rotation is a good 
illustration of the system of keeping such land in grass 
for seven or eight years, aLid also of a by no means uncommon 
plan of taking turnips altei a previous green-crop, generally 
consisting oi tares and oaU (ut green. This rotation may 
be conveniently contrasted with the short course adopted by 
Captain von Braun, at U)daholiii. near Wara, also on strong 
land in the same distiict; \i7. (1) fallow, mostly bare; (2) 
wheat or rye; (ii) and (*1) glass ; (h) oats. This shift has the 
disadvantage of keeping luailv one-fiith of the farm unproduc- 
tive every year; but Captain ^on Biaiiu thinks that he is 
repaid by his large crops of <oiii, which he puts at 4^ quarters of 
wheat and 9 quarters of oats pei Lnglish acrc‘. The third rota- 
tion given above is taken iioin a farm inu<U l<k.rther north — in 
fact, many miles north of Stockholm. It also illustratc's in 
every essential particulai the chaiac tcTistic' lotation in Norway, 
08 well as the following inipio\cuiu‘nts upon the ordinary shifts: 
the growth of turnips <m half the* iallow-coursc*, which generally 
necessitates the growth of barlej instead of r^c on that half the 
next year ; the grass bcniig manured the thiid yesar ; and only two 
crops of oats taken in suet ession, instead of the three or foui that 
are customary in Norway and the north of Swc^dcui, 

The following rotation, pursued b\ Mr. Hay, of Jonkbping, 
the Managing Directoi of the celebiated match-factory, on a 
small farm in the neighbouihoud of that town, illustrates in its 
latter stages a somewhat exhaustive style of lainiing, which could 
only be followed successfully b) the aid oi a liberal expenditure 
on artificial manuies, and the high ieeding of a numerous head 
of stock. The rotation ii», (1) lares; (2) wheat; (8), (4), (5), 
and (6^ grass : (7) wheat ; (8), (9), (10), wheat, barley, or oats, 
according to the condition of the laM^ It should be noted that 
Mr. Hay has been in the habit of applying his farmyard-manure 
to the fallow-crop, about 150 lbs. of supei phosphate per acre to 
each corn-crop, and poudrette, purchased from the factory people, 
to his grass-land. He also has good strong land, and a climate 
whieh permits wheat to be* sown as late as the beginning of 
September. 

The following Table, showing the acreage in Sweden under 
each kind of crop, under bare fallow, and grass under rotation, 
for the years 1867 to 1872, indicates a very remarkable uni- 
formity of farm*practice under the system of cropping which 
I have termed the national rotation — 
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('riTIVATIOX OF THE LaND. 

/a//cnr.— Tlir ban* fallow in jijrnerall> prrpareil by plouglun^r 
the oat-fttubbb* <> or 7 uu hos, l)ett>ro the season is too far a<]\anceil 
in the autumn. r.ail\ in the spring, that is to sa}, in the 
month of Ma>, it is harrowe<h anil then either ploughed again 
or worked with a natise kind ol si ulTler railed an urd, illus- 
trated *m Fig \ The f.uiii\tird niinuie is al^«i\s applied to 

Fig. 1. SLf(h of (hi li//, Atihtt, o} Otdn, 



SCCTION 

A lle*ai i* ^ I>i|fiB«-t*rraiiji 

a N»k» V Handif 

G. iTMiallMV O lUn^T ^ertiecl slufl, HpitorllM Iba 

U laai vmksil to rvfpi'Al# drpth of 

««tk Itr itMF hi !«• r aihil ibo pin p c IrM onLlar 

this shifty eitlier wholly or partially, and is got on the land 
about the end of Jane or beginning of July. It is turned under 
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by moans of tlio plough or tho fird, and tbo land it altorwaids 
harrowod^ and «iIlfnsod to sottlo, so as to ho fit for r^o-simuijlt 
b> tho lio^nniti^ or iiiiddlo of August, or hir Hhoat-soariiijir 
dK>ut a ioitiiijrht Litor. Just Indoro sowinf^« tho land ih finally 
workod with a hoaw harrow, or a nativo quadran^tul ir un- 
plomont, calloci a “ slidd,” a ski^ch of which is jrivon in 1 r». 


Fig 5 TheSUuIiJ. 



A a ngliudin*! btuu. r 4 It rt\ iita|>k for tbo oiUcliiD<*nl of U»« 

C U Iruumw iMNiim horMv or tmllocki 

« A liiiTi w tr«tb (Iruu) f * Iriricbunpt 

b h lr*4i irrofior J g Jrun UfUiim 

riiis and tho &rd are wocalon imploinonts ; but iron ploughs of 
nativo manufacturo and good quality, though porhaps wanting 
in finish, may be purrhasod in Swc^lon at \ory low pricos* Soino 
farmors, like Mr. Insulandor* of Clac*storp, whose bare fallow 
follows turnips or votches, manage to carl a pirtion of tho manure 
on to the land, and to plough it in, during the brief autumn. 

I have stated that a portion of this ooursc is sometimes sown 
with taros, to bo cut green in July, and followed by rye or 
; nr with turnips followed by barler. In either rase the 
ii got in as early as the season will permit. Mr. Hay 
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grows tares on the whole of his fallow-course on strong land, and 
sows wheat early in September ; but he was long looked upon as 
a madman by the neighbouring peasant-farmers. The official 
returns for Sweden well illustrate the national practice ; and they 
show that, taking the average of the years 1867-72 inclusive, 
949,630 acres were annually planted with winter-corn, while 
928,337 acres were in bare fallow. 

Rye or fVlivai, — Rye-sowing commences about the begin- 
ning of August in tlie central districts, and wheat-sowing fol- 
lows immediately afterwards. In the more southern regions, 
especially in Sc’jine, r}e is not sown until about the middle 
of September, and wheat is put in as late as the first week in 
October. Amongst the best lainiers the quantity sown is about 
two bushels per acre; but 11 to 15 pecks is not uncommon on 
peasant farms. According to the Swedish returns the quantity 
of seed used for wiiitei coni \aiies from *59 of a tunria per tunn- 
land (9 pecks pei acre) in Jemtland (a high northern district), 
to as much as a tuuna (If) pc‘cks per aero) in Elfaborg Ian. In 
Malmolius Ian (the most southern province) the average quan- 
tity given in the official &tatistic*s is *79 tunna per tunnland, or 
12 pecks per acre. 

The seed is general I j sown broad (*ast on the bare fallow, 
which has been maiiurecl and prepared as already described. If 
tares or other grecui ciops have bc»en grown on the fallow, it is 
usual to apply to the* land a dressing of 150 lbs. oi superphos- 
phate per acre when jireparing the seed-bed for winter-corn. 
These practices, however, are found very rarely except on large 
estates farmed by thc' owners, and on the farms held in connec- 
tion with the agricultural sc hools and colleges. On farms of that 
stamp the wiiitcr-corii would also be drilled. Wheat is not 
unfrequently harrowed in the spring, but r^e is not touched. 

Harvesting is genc'rallj gcit through during August or the 
early part of September, and most commonly with little or no 
extraneous help. The Swedish official^^yetums gi\e the average 
crop of winter-corn for the last eight years at about 19 bushels 
per acre ; but 1 met very few people who would own to less than 
twice that quantity. No doubt the very best farmers, having 
good land, their own property, may reckon upon getting from 30 
to 85 bushels or more per acre in fair years ; but I was frequently 
told of such harvests where the stubble did not bear out the 
assertion. 

Grass, — The seeds are sown on the young wheat or rye 
in April, frequently, and preferably, in some parts of Sweden, 
while the snow is still on the land. Some idea of the mixtures 
used may be gained by the following examples. (1) On a An- 
tral farm near Skofde, between the Lakes Wenem and Wettem, 
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14 lbs. Timothy grass, 7 lbs. red clover, 2J lbs. white clover, 
and 7 lbs. alsike, per imperial acre ; (2) on a much more 
northern farm, near Gefle, the quantities were, 18 lbs. I'imothy, 
9 lbs. alsike, 4 lbs. red clover, and 2 to 2j^ lbs. white clover, per 
imperial acre ; and (3) on a farm near the south-eastern shore of 
Lake Wettern, 13 lbs. Timothy grass, 10 lbs. red clover, 7 lbs. 
alsike, and 4 lbs. trefoil, per imperial acre. 

The grass remains, as we have seen, from two or three to as 
many as six or seven ^eais. In the shorter rotations it is usually 
cut once in I lie first year or two, and either partially or entirely 
fed the third. In the case of longer rotations it is cut three or 
four years, being dress('d with lime or compost the second or 
thinl year, and cut the last three years. Some farmers, how- 
ever, prefei to alternate the mowing and feeding ; while others, 
ag.iin, never ieed anything but the aftermath. As a rule the red 
c lov er disappears, more or less, after the first year, and then the 
value of the Timothy grass is felt. 

The spiing climate of a large portion of the south of Sweden 
renders the growth of good grass a very difficult achievement. 
The comparatively warm days of that season are succeeded by 
very irosi;y nights, and this alternation of nocturnal frosts and 
diurnal thaws not only destroys the roots of the grasses, but also 
honeycombs the land in a very remarkable manner. 1 was told 
that north of the Gotha Canal, where the advent of spring is 
later but more pronounced, there is not the same difficulty ; and 
it is quite within our own experience that grass and wheat both 
suffer severely from repeated and violent fluctuations of the 
weather, in the form of alternations of wet and dry periods, 
or of frosts and thaws. The shortness of the summer season 
must also, as already suggested, reduce the average of the crop 
of grass. 

The quantity of land in Sweden sown with grass and fodder 
crops in rotation is l,fi54,544 acres, of which only 320,360 acres 
are returned as pasture, and the remainder are mown. 

Oa/s. — The glass is generally ploughed in the autumn about 
six inc'hes deep, after having been limed, by the best farmers, 
if the land is strong ; it is then left until the end of April or 
beginning of May, when it is harrowed, and sown with about 4 to 
4“^ b^hels of oats per imperial acre. The seed is harrowed in, and 
nothing further is done until harvest-time, which generally fails 
about the end of August to the middle of Septcml^r, according 
to the season and district. When oats follow a previous corn- 
crop the method pursued is the same, except that the best 
^nners apply from 150 lbs. to 2 cwt of superphosphate or 
Mejillones guano per imperial acre. Good crops are stated to 
be irem 36 to 48 bushels per imperial acre. 
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Barley. — ^This crop succeeds either oats or turnips in the 
greater portion of Sweden and Norway ; but in some favoured 
districts it is taken after sugar-beet. Barley-sowing follows the 
oat seed-time ; and the land is prepared very much as that for 
oats after a previous corn-crop. Many good fanners, however, 
who take bailey between two crops of oats, give a dressing of 
farmyard-manure to their baile} -land. In that case the manure 
is cartM on to the land eaiH in spiing, to the amount of 10 to 
15 tons per imperial arie, and is either ploughed or harrowed 
in according to the strength <)1 the land. The barley is sown 
generally about the beginning to the middle of May, except in 
Scane, where it is got in by the middle of April. Four bushels 
of seed per acie, geneiall^ ol the si.v-row variety, is not an 
unusual quaTitit> ; and the a\ei.ige quantity of seed used for 
all kinds ot spiiiig-corii in the \ears 18^5-72 inclusive, ac- 
cording to the oflici.d returns, is no less than bushels per 
imperial acre. The crop \aries \er\ mm h accoiding to rir- 
rumstaiices, being hugest alter siigai-lx'et ; lot a very good 
farmer it may lx* put down at to 10 bushels per acre, but 
rising to as much as 50 under \ciy Icuourable edre umstances. 
The ofTicial aveiage ciop ol spiing-coin loi the whole kingdom 
of Sweden in the >eaislHr)r) 72 jiudusiM*, is 2ib8 bushels per 
imperial acre ; and the extent of Lind sown is, on the aveiage of 
the six \c*ars ending with lh72, as much as 1,070,108 acres. 

When barley is taken after luiuips oi beetiool the land re- 
quires no prepaiation in tin* autumn, and in the spring it is 
merely harrowc*d or sladded, ' sown, and the seed harrowc*d in. 
The asseition that the crop aitc*r beetroot is so superior to that 
aftc*r any othoi cioji ma> he aeceptcxl .is the truth without much 
question, on account ol tin* coinparatisc*!} heavy manuring, and 
the careful culti\atioii which the land H*c'eives in preparation 
for that crop, as well as the c‘aic*lul cleaning during its growth. 
Drilling spring-corn is not general 1\ liked in Sweden. The 
time of spring-sow ing is also a matter on which diflerenccs of 
opinion prevail, and my notes c-outaiffiTocords of practice varying 
from the middle ol April in Scane, to as late as the beginning of 
June on Mr. Swartz’s larm not far from Wadstena. When I saw 
this farm in the middle of September, the late-sown six-row 
barley was still green, but giving the promise of a very heavy 
return if it could be safely housc*cl ; and I liavc every reason to 
believe that the exceptionally diy autumn which prevailed in 
Sweden this year brought this risky speculation to a successful 
issue. It seemed more hazardous than its avowed object — the 
reduction of annual wecxls — would warrant. 

Turnips. — root-course is comparatively rare in the rotations 
pursued on Swedish and Norwegian farms, although a certain 
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breadth of potatoes for home use is generally grown. Turnips 
are sometimes taken after oats instead of barley, on either the 
whole or a part of the course, and in other cases on part of 
the fallow course, which is then followed by barley instead of 
rye. The stubble is ploughed in the autumn as for bare lallo\b, 
and harrowed in the spring ; or if the ploughing cannot be done 
in the short autumn it must be a first consideration in the spring. 
About the middle of Ma^ the land is grubbed to the depth of 
10 inches, harrowed, ii possible, and set out in ridges from 24 to 
28 inches wide, with the double-mouldboard plough. Farm- 
yard manure is laid in the drills to the amount of 15 tons per 
ac re, and 1 to 2 cwt. of supei phosphate added. The ridges are 
split, and about 4 lbs. per acre of turnips sown. •This is an 
advanced system oi turnip-cultivation, and is rarely to be seen. 
More frequently no iarinyard-manure is applied, and the supers 
phosphate is sown broad ( ast di ret tly alter the spring harrowing. 
The land is ridged, and 7 or 8 lbs. ol turnip-seed drilled per 
imperial acre. 

The cleaning of the land is mostly performed by means of a 
bow-scraper which works in the furrows, and the plants are 
thinned an<l singled by children to about 10 inches apart In 
October the roots aie lifted, topped and tailed, and stored in 
long pits or pics, or in houses, lor use as required during 
the winter. The total extent of land under all kinds of root- 
crops, in Sweden, has averaged only 24,177 acres for the years 
18(57-72 inclusive. It will be seen in the sequel that the 
reason why turnips are not more extensively grown is that on 
most of the laiins in the Scandinavian Peninsula the prin- 
cipal object is dairying. It is not that the climate prevents 
their cultivation or renders it difficult, for throughout the 
country, from Malmo in the south to Gefle in the north, 1 occa- 
sionally saw exceedingly good crops of swedes and of white and 
yellow turnips. 

Sugar-beet . — This root is grown on a fair number of farms 
in the south and centre of Sweden, in localities near certain 
towns, such as Landskrona and Wadstena, where sugar-factories 
exist The crop is generally sold to the sugar-makers at a pricp 
€H]ual to rather more than 21s, per ton, which may be increased 
to nearly 24s. in the winter-season in some districts. From one- 
filth to one-sixth of the weight ol the roots may be bought back 
a* pulp, at prices varying from 18s. 4d. per ton, in the case ol 
the larger percentage, to 16^., or even 18s. 6rf., in the case of the 
waller. It is of coarse obvious that the quality of the pulp 
** !*®^*®*^ latter case, as the difference oetween the larfp^r 

and smalls percentage of weight returned as pulp consists 
almost entirely of water. 
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The following method of cultivation is pursued by Mr. Swartz, 
of Hofg&rden, near Wadstena, who grows annually 100 acres of 
sugar-b^t after barley. The stubble is ploughed in the autumn 
as soon as possible, and if the weather permits, the land is gone 
over afterwanls with the ard. The dung is cart^ out and spread 
during the winter to the amount of 10 or 11 tons per imperial 
acre. In the spring the land is cultivated, or rather, deeply har- 
rowed, twice or thrice in cross directions ; the depth reached 
being about 7 inches. After this, about 2 cwt. of superphosphate 
(containing 15 per cent, of soluble phosphate guaranteed) is 
sown per acre, and harrowed in. About 28 lbs. of seed per acre 
is then drilled in rows about 18 inches apart. This operation is 
performed between April 28th and May 10th as a general rule, 
and is always the earliest spring-sowing on llofgarden. Rolling 
is a favouriu* jjractice with sugar-beet growers, but Mr. Swartz 
never practises it. Tlu‘ argument is that it hastens vegetation, 
but Mr. Swiirtz prefers to g<‘t in his seed as early as possible on 
well-prepared land, and in ^ iew of the trying and uncertain 
spring climate in his loc‘alit\, to carefully avoid any mode of 
procedure that would iiiidulv hasten its germination. 

When the plants are suiliciently grown to enable the rows to 
be seen, the laml is horse-hoed between them, and the plants are 
weeded. The horse-hoc is used a second time, and the plants 
arc them singled to about i) or 10 inches apart. The next 
operation is perfonned w ith a bc»et-liftcr,” but with the shares 
arranged, at this stage ol the ('ultivation of the crop, to act as 
a grubber between the rows, woiking as deeply as can be done 
by a pair of horses, geiieralh about 7 inches. This same imple- 
ment is employed as a ‘‘lilter" when the crop is ready, the 
shares being turned to work beneath the roots. The cultivation 
of Mr. Swartz’s 100 acres of sugar-beet necessitates the employ- 
ment of 40 boys, girls, an<l women, during the season, at an 
average wage of per diem. 

Harvesting is done by boys and women at from 15s. to 18s. 
per acre, including the collectioiiM(i''the roots and the leaves, 
each into a separate heap for every half-acre cultivated. The 
leaves are not regularly heaped, but arc collected together, and 
taken off as required for the cows, each of which gets about 
3 imperial stone per day, the average produce of an imperial 
acre teing something under 3 tons of leaves. Mr. Swartz assured 
me that the leaves of the sugar-beet would stand an immense 
amount of severe frost without injury. The roots are made into 
long heaps on each half-acre (Swedish), covered with eartl^, and 
sent to the sugar-factory at Wadstena as desired. The crop 
varies from 12 to 18 tons per imperial acre. 

The following details in the method of cultivation pursued by 
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Mr. Tranchelly a sugar-manufacturer, on his farm of Sabyholm, 
near Landskrona, in the south of Sweden, exhibits some im- 
portant divergences of practice. The stubble is ploughed in the 
autumn to the depth of about 10 inches, either by horses or oxen. 
In spring, a good tilth is obtained by harrowing, and the land is 
then sown with about 150 lbs. per acre of bon^ust, a similar 
quantity of ^guano, and 75 lbs. of potash-salts. These manures 
having Ix'cn harrowed in, the land is rolled, and then drilled with 
from 20 to 25 lbs. of seed per acre, in rows 18 inches apart, the 
plants being eventually set out to 10 inches apart. After drilling, 
the land is lolled again, and if necessary, in consequence of be- 
coming baked, it is liarrowed about eight days afterwards. 
When the plants are about an inch high, the horse-hoe is 
passed between the iohs; and this operation is repeated five or 
six times during the summeu . When the plants have three or 
tour leaves, they an* thinned out and singled by hand. Early 
in the summer they are (leaned, and the earth raked away from 
the roots, by women at about lOd. pei day, each imperial acre 
occupying one woman from seven to ten days. About the end 
of June, or beginning of July, the roots aie again covered with 
aith, by means ol a horse-hoe, after which they require no 
farther attention until harvest-tim(\ 

The beetroot harvest in this district generally falls about the 
beginning ol October, and is done at from 18s. 6d, to 22s. per 
icre, indudiiig pitting and covering with 12 inches of earth. 
Ml. TiriiKhell finds that the roots contain an average of 12 per 
((mt. of sugar; and he also informed me that most of the 
tarmeis Irom whom he purchases roots do not claim their pri- 
vilege ol buying back the pulp, an abstention that doubtless 
pays him very well indeed. The cost of manual labour in the 
cultivation of sugar-beet amounts to *61, per acre, on an average of 
d(K) imperial acres ol this crop grown annually by Mr. Tranchell. 

Without going into fiscal matters, it may be worthy of mention 
tliat Mr. TranchelFs factory at Landskrona commenced ^work in 
1850, but that it remained the only one in Sweden until 1869, 
although many experiments were made in the interval in most 
of the southern and central provinces of the kingdom. In 1869, 
however, another factory was built near Stockholm, and was 
follow^, in 1870, by one near Malmo, at Arlof ; and in 1871, 
^ the one referred to near Wadstena, as well as by others near 
Halmstad and on the Ljung estate. In addition to these fao- 
tones, and as accessories to them, it has been attempted to cany 
out the process of manufacture in its earlier stages upon large 
ranns, and to forward the crude product {Kalksuck^) to the 
factories for the completion of the manufacturing and refining 
processes. 
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Potatoes . — Throughout Sweden and Norway potatoes are gene* 
rally grown; but it is chiefly in Hedemarken, in the latter 
country, and in the southern provinces of the former, that they 
are cultivated on an extensive scale for the manufacture of spirit. 
In round numbers, 350,000 acres were planted in Sweden in the 
year 1872, and the crop amounted to 45,000,000 bushels, or 130 
busheU per acre. Taking the bushel to weigh about half a 
hundredweight, this would give an average production of 3 tons 
5 cwt per imperial acre. By Table VIL, p. 183, it may be seen 
that the average quantity of land under potatoes during the six 
years included in it was 331,776 acres, and that the cultivation of 
the tuber has during that period been progressively extending. 
According to the oflicial returns, the average crop for the eight 
years ending with 1872, was IKS'O bushels per imperial acre. 
The cultivation of the land is the same as for roots, and the 
potatoes are planted from the end of April until the third week 
in May. The crop is chiefly harvested by w(»men, who work in 
gangs, numbering in some cases twenty or thirty people. The 
women receive 7^d. to 8d. per day, and as many potatoes as they 
can eat, and the overseer about l,v. 8d. per day. These long 
rows of women, on their knees, getting the potato-harvest with 
their fingers as much as with their hoes, and superintended by a 
man, who walks to and fro keeping them at it, seemed to me the 
most disagreeable examples of agricultural labour to be found in 
Sweden, and especially in the province of Scanc. 

Pulse . — On an average, acconling to the official returns, about 
130,000 acres of pulse-crops are grown in Sweden every year. 
A proportion of this area doubtless consists of tares grown on the 
fallow-course preceding winter-corn; and the greater portion 
of the remainder is taken after ley-oats on a part of the course, 
in place either of barley or a second crop of oats. The cultiva- 
tion of the land in the first instance has been already described 
under the head of bare fallow ; and in the second case it would 
be the same as for barley. Thej,;g^ial returns for Sweden 
further give the average amount of seed used as bushels per 
acre, and the average crop as 16*3 bushels. 

Tobacco . — This crop is cultivated in the neighbourhood of 
Stockholm and other large towns, from which plenty of manure 
and occasional labour can be obtained. The total amount of 
the crop throughout the kingdom has not been published, but I 
have seen as much as 10 acres of tobacco on one farm in the 
south, and the quantity grown near Stockholm alone has been 
stated at more than 200 tons per annum. As a rule it is grown 
year after year on the same land, which is very heavily dressed 
with town*manure and guano. 
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Harvesting. 

The climate of Norway and the North of Sweden renders 
the harvesting of the crops in good condition somewhat diffi- 
l ult. 1 was therefore canons to learn what expedients, if au) , 
were resorted to in the case of wet or frosty weather ; for even 
snow in harvest *’ would not be looked upon as a miracle in 
some of these northern legions. The most common plan is to 
spit the sheaves on poh^ "which are planted in the field for the 
purpose, in long rows, at equal distances from pole to pole, and 
from row to row. Either the poles are stuck through the sheaves, 
or the sheaves are bound to the poles in couples, one on each 
side, as in h'ig. d. The number of sheaves piled one above the 
other viiries according to circumstances, but generally an interval 
is left between the lowest sheaf and the ground, unless it is occu- 
pied by an upright sheaf forming a support for the horisontal 
ones above. Peas, tares, &c., and frequently even clover and 
grass, are dried by being hung across rails, or a kind of hurdle 
or fence, on the plan of a common clothes-horse. 

Fig. 6 . — SheavcB hound to Poles to Imten their drying^ as practued in 
Siceden and Normy, 



Reaping-muhines are slowly making their way (the American 
Buck-Eye” is most often seen^ ; but their more general adoption 
is retarded by the existence of so many open parallel drains — 
which are rendered necessary by the sudden thawing of the snow 
in the spring — as well as by the fact that the regular staff of 
rervants engi^ged by the year to work on the farm in summer and 
in the forest in winter is so large as to render the Scandinavian 
farmer comparatively independent of mechanical aids in the 
operations of reaping and mowing. 
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Live Stock. 

The annexed Table (VIIL) give* the number of head of farm 
stock in Sweden in each of the years 1865 to 1872 inclusive, and 
the number in Norway in 1865. Comparing the Swedish figures 
for 1872 with those already given (Table VIL), of the quantity 
of land under cultivation and in natural grass (exclusive of forest 
and mountain-pasture) in that country in the same year, the num- 
ber of horses, cattle, sheep, and pigs, per 100 acres in Sweden, 
and those in Great Rritain, according to our own Agricultural 
Returns (also exclusive of mountain pasture), are as follows: — 

I HorAM i Cattle. I Sheep Plgi. 

' i “ 

Sweden 4 0 18*9 1 14*9 3-6 

Great Britain .. .. 6*8 18*1 | 00 0 8*9 

A reliable comparison with Norway cannot be given ; but if wc* 
assume the acreage of land under cultivation in Norway in 1865, 
given in the Agricultural Statistics of Great Britain for 1878, 
to be approximately correct, then the number of live stock per 
100 acres was as follows : — Horses, 5*1 j cattle, 33*3 ; sheep, 60 ; 
and pigs, 3*2. It is tolerably clear, however, that the 2,840,500 
acres ol land stated in our own Statistics to include all kinds of 
crops, bare-fallow*, and gi'ass, cannot include the natural grass of 
the Soeter, which, throughout Norway, almost entirely supports 
the stock of cattle and sheep during the summer months, and 
also, to a certain extent, furnishes the hay fbr their winter keep.* 

It should also be mentioned that, in addition to the stock 
included in Table VIII,, Sweden possessed 118,438.goats in 1872, 
;ind Norway 290,650 in 1865, as well as 101,750 reindeer. 

Horreb. 

'Fhe average number of horses 100 acres of land, exclusive 
of the forest and mountain pasture, is, both in Sweden and Nor- 
way, much less than in England, although the short season for 
farm-work, the demand for horse-labour in the forests, and the 
comparatively small mileage of railways, are conditions that all 
point to an opposite result. It must, however, be remembered 
that, on the one hand, the Norwegian and Swedish cattle include a 
large number of draught-oxen, amounting in Sweden to probably 
at least 2 per 100 acres, as the total number of oxen is equal to 

^ 1 ngiwt tbai 1 have befm unable to make use of theoflicdal statistios relatiiig 
U) the outivation of ihe land in Norway, os my coloulations of the quantities into 
Knglidi weights and meueures gave results that were evidently erroneous, when 
eouipnrcd with similar calcularions relating to Sweden and Denmark. 
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2*5 per 100 acres of agricaltural land. Then, on the other hancf^ 
it must equally be borne in mind that only about three-sevenths 
of our English horses are used in agriculture (one-seventh are 
brood-mares and young animals, and the remaining three- 
sevenths are used for non-agricultural purposes), though what is 
the proportion used in the cultivation of the land in Sweden and 
Norway the published statistics do not enable me to ascertain. 

In Norwi^ there are two distinct breeds of horses, namely, the 
larger, or Gndbrandsdal breed, and the smaller, or NordQ'oid 
breed. The latter is well known as the compact and hard\ 
dun-coloured Norwegian pony, from 13 to 14 hands high, with 
dark legs, mane, and tail, and a dark stripe along the back. 
The Gttdbrandsdal horse is somewhat larger, without any speci- 
ality of colour, and has its home, as its name implies, in the 
district of Gudhrandsdal, in Hedemarken. Pure specimens of 
the latter breed are now rarely seen, as it has been very much 
crossed with Danish blood. Some hundreds of horses are annu- 
ally exported from Norway, chiefly to Sweden. 

The following descriptions of these breeds, translated from 
Mr. Smitt’s ^llistorv of Norwegian Agriculture,’ * will further 
elucidate this subject* — 

“ The horn of the 1 jonl distiicts is distinguished by a very compact and 
iwweriul build lu proiHMtioii to its si/e 1 he head is suiuetimes a little rough, 
but most often woll-lonntd , tht forehead is broad, and smoothly united viith 
the strai^t nose , tin t irn ire small, on the inside thickly covered, or filled, as 't 
were, with ratliir lon^ h urs, the eyes are lively, and have a gentle expression , 
and the disposition oi the aninml is geiieially fiicndly and docile. Ihe head 
IS rather stifliy lonnictid with the neck, which is short, thick, and strohjc. 
With a sh^ slitl naiKs .ind i stioiig mane U he beck is most often straight , 
we lom short and broad , the buttocks broad and strong, sometimes straight, 
but more often somci^bat slanting , the chest is broad ; the legs small, but 
strong and well ploced , the hoofs small, commonly black ; the hams iteii 
somewhat crooked, but htiong, iMth httlo dis^iosition to spavin. ITie chest la 
vaulted wd deei\ the should^i sometiines a httle oblique^ the flanks short. Taken 
as a whole, this horse may be said to be rather short than long m the body. 

** The telour 18 most usually yelloi^ -dun-coloured yellow— white, or mouse- 
my, Witt a mixture of black m the tuft of«lr on the top of the head and 
the ^1, bl^k ^ng the middle of the mane, a black stnpe along the hack: 
a^ black, b^-grey, or brownish feet from the fore-knee and the ham to 
^e hooC, with black cr^atnpea on the back of the fore-knee, and black hooft. 
In geneiM St may also be observed that the outer streak and the points of the 
ears ate mack. A brown colour, with black tuft of hair, black taiL and 
^pe along ^e b^, b^k feet and ear-pomte, is very frequent. Bow fai 
dMc oitemally belongs to this race, or has been utrodneed through, 

eroiiing irtth Mgn bie^, would perhaps he difficult to decide with Sy 
oertamijft but ibat it is due to cronne may perhaps be oonslderod as the 
most probable. The size is usually about 13 to 14 bands, reckoned torn 
the mane to the uppermost streak of the outer side of the hoof. 


* ‘Detnonihs Lamlhrags Hutorls i Tldwiuiimet 1815-1370/ Af J. ffiiiiit. 
Christiania, 1874. ^ 
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The Gudbnuadedal hone haa» io all probabilitv, partly ob^ned itii pro* 
eimt characteriBtica through crossiiig with Daniflh oreeds. It is known that 
alH)ut the middle of the last century, and the period immediately suooeediiig, 
Danish stallions were introduced into Gudhrandsdal for stud purposes. 

** The Gudhrandsdal breed is larger than the Fjord horse, about U to 15 
hands, sometimes rather bigger, and shows eiid^co of soniethii^ having 
Ik'ou done for its improvement, through a more careful selection oi sires, as 
well as through better treatment in rearing. 

** The bead, as a nile, is more delicate, the ears larger, with more lively motion. 
'I'hc judges of horses in the Gudhrandsdal district are particular about the horse 
having the right sort oi ears. The eyea are large ; the neck not exactly long, 
yet longer and not so stid as in the Fjord horse ; the nape and the oonnoction 
between the nock and the head is better in Gudbran^al horse, and it 
frequently has a very fine bearing. Tlie back is rather straight ; the buttocks 
vunctimes straight, hut often soineuhat slanting; the cliest is deep, and tlie 
ribs vaulted. The whole fnime is })ro])ortionately somewhat longer than that 
>1 the Fjonl horse. Th«. legs aie strong and well placed. Altogether this 
bued is btiougly built. 

** The colour is mnr^ often brown, with black tuft of hair on the head, 
hKick lOiino and tail, and bometmies black foot. Ghoatnut, grey, and black 
liorses of this breed are also frequently to Iks mot with.** 

'm 

In Norway, (jovernment stallions, for the use of the farmers 
of the several districts, are placed on conveniently situated 
l<ii ms. 1 visited such a farm, lietween Christiania and Drammen, 
which wsui 500 feet above the sea-Ievel. The stallion was of 
the Gudhrandsdal breed, and the covering fee was 13s. 6d, per 
snare, if they went to him, but if the horse went into the hills 
the fee was 1/. 2.v. 6rf. per mare. This stallion had covered 
5(} mares last season. Tlie fees went to the Government, and 
the farmer was allowed Is. per day for the horse’s keep. 

In SwcHlen there are three State establishments, similar to the 
French //aros, on a tolerably large scale. They are all under 
the supervision and control of the manager of the chief establish- 
ment at Stromsholm, in Westmanlands Ihn, where 75 stallions, 
71 mares and fillies, and 2 geldings were kept at the time of the 
latest returns. At Flyinge, in MalmObus Iftn ^outhern Sweden), 
there were 34 stallions, 23 brood-mares, and 5o young horses. At 
Ottenby, in Oland, there were 61 old and young stallions, 105 
mares and fillies, and 8 geldings. There were also 7 stallions 
in MalmOhus Ifin, and 5 in Cwistiaostad, which had received 
Government premiums as stud animals. 

The fann horses of Sweden are much lighter than those 
general^ seen on English occupations; and although occasionally 
of considerable statare^ they are frequently wanting in hieadth 
And power. It is very rare to aee more than two horses befiwwa 
plough, or any other implement used for the cnltivation of the 
soil ; but, as already mentioned, the land is rarely 17 ^ 

•l>ong as that of our stiff clays, while the severe uosts of the 
long winter penetrate to a great depth, and oonaidefid»ly lighten 
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the work of the farmer. The short period during which the* 
land can be Worked necessitates the keeping of a large staff 
of draught-animals^ and the comparatively small draught-power 
attached to a plough, of course means, in many cases, com- 
paratively shallow cultivation. On a very well-managed and 
characteristic farm of 1460 acres (360 being permanent pasture* 
and three-sevenths of the remainder in artificial grass annually) 
there were 34 horses and 28 oxen employed in working the 
farm, or more than 5^ per 100 acres under cultivation. On 
a Norwegian farm, 500 feet above the sea, there were 8 horses 
to cultivate 130 acres of arable land in the short summer, but 
of course they were employed in the forests during the winter. 
On a farm of «>60 acres, three-sevenths in artificial grass, in the** 
south of Sweden, where the summer is much longer, there were 
6 horses and 16 working oxen, or 6 draught-animals per 100 
acres ; while on another of 600 acres of arable land, also in the 
south, but with less artificial grass, there were 28 horses, or 4 ^ 
draught-animals per 100 acres. The contrast presented by these 
last instances seems to suggest the well-known fact of the supe- 
riority of hors(*s over oxen for farm-work. 

The most instructive facts relating to horse-labour are those* 
furnished me by Mr. Swartz, of Hofgarden, who has 600 acres 
under the plough, over 500 acres in artificial grass left as long 
as possible, about 80 or 90 acres of permanent grass, and 500 
acres of forest Practically, the farm-work for the horses is con- 
fined to the 600 acres of ploughed land, on which there is 
no seed-course; but it is found necessary to keep 44 horses 
and 10 oxen, out ol which 6 horses arc employed in carrying 
water, milk, &c., leading 48 draught-animals to work 600 acres, 
or 8 per 100 acres.* Mr. Swartz has everything weighed and 
measured, and every transaction carefully entered, an elaborate 
system of bookkeeping being thoroughly carried out by his 
clerks. Therefore, remembering that two years ago I somewhat 
startled the Farmers* Club by statixifithat it required as much 
land to keep a horse as would supply the necessary food for 
seven or eight men, I begged Mr. Swartz to give me his calcula- 
tion of the quantity of land which was required to produce the 
food of qach of his horses annually, taking average crops as 
the basis of calculation. This he did as follows : — ^The daily 
food of his horses consists of 10 lbs. of oats (8 lbs. crushed and 
2 lbs« groivid), 12 lbs. of hay, and 15 lbs. of straw per day, 
the wh<w year through. The average crop of 1 tunnland of 

* This piOfMttiisi is not larger than on other fanos, except in the south, if the 
quantity A 1aQ4 which requires hone-labour in any one year be alone teV"" iuto* 

the camlation. 



Report on ike J^rienib/ut of Sweden and Norteap. liH> 


oati is 1600 lbs. ; of stmw, 2400 lbs. ; snd of bay, 3000 lbs. 
Therefore the aocoimt is — 


10 lbs. per dsr of Oats s 8600 lbs. * 1600 lbs. 1 
15 lbs. ., Shaw s 6475 lbs. + 2400 lbs. / 

12 lbs „ Boy = 4380 lbs. 8000 lbs. 


= OlTaimland. 

= U » 


Total 


9 > 


The oats and the straw are thus taken at grown on the taint* 
land ; and the total, tunnland, it equal to exactly 4^ imperial 
arret. The working oxen get 20 lbs. of hay, 15 lbs. of straw, 
sind 2 lbs. of meal per day, or the produce of tunnland oi 
hav, 2J of straw, and } of com, or not very much less than the 
horses. If, to simplif\ the < alrulation, we take the whole of the 
draught-animals at the horse figure, then the produce of 216 acres 
of laud is consumed by the animals which are found necessary foi 
the cultivation of 6(K). Or, in round numbers, one-third of the 
i rops go to feed the draught-animaU employed in their cultiva- 
tion. It may, however, be urged that all this should not be put 
to the debit of the farm, as the forest utilises part of the horte- 
hhour in winter ; hut the important consideration from the agri- 
( ultural jiolnt of view is that the work of the farm could not 
lie done with fewer horses. Then again, Mr. Swartx has only 
500 acres of forest, and in the winter his horses are occupied 
for six weeks in carrying firewood to the farm-steadings and 
labourers’ cottages, and a portion of the remaining time in 
ciirting out manure. In the summer the men are up at six, and 
in the fields with their horses by seven, woiking until twehe. 
They resume at two, and woik until eight, with an interval 
half-an-hour between half-past four and hvc o’clock. 

Posting Stations , — A sketch of the horses and horse-keeping 
of the Scandinavian Peninsula would be incomplete without 
some notice of the national and somewhat peculiar system 
of posting, which supplies the chief means of travelling in 
them districts where the railway has not yet penetrated. Theo- 
retically, by law, the farmers of each defined district are bound 
to supply u turn, and at a fixed tariff, horses required by trap 
sellers, who may either order them beforehand by sending a 
mesmnger in advance (fdrbud), or may take their chance of 
finding horses at liberty at the successive stations. In the Utter 
cme, should there be no horse at liberty, and no other traveller 
in advance at the station, a horse must be furnished in one hour, 
two horses in two hoars, and so on ; but if the traveller is fore- 
stalled, he must wait patiently hU turn, until the previooscoamrs 
have been served, betore the counting of his hoars commenoes. 

On most of the highroads, the statkms, which are also the 
inns of the raial dis^ots, are now let by contract to a poet* 
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masteYf who takes the responsibility off the farmers^ by con- 
tracting to supply travellers, at the Government tariff either 
with his own horses or with those which he may hire by 
private contract, in case of need, from such farmers or other 
persons as may be willing to let. 

When driving in Dalecarlia (Dalarne) from Falun, I was unable 
to send my fei/bud papers, an<l 1 was therefore obliged to take my 
chance all along the route. At the first station, about 10 miles 
from Falun, there were two travellers before me, each of whom 
wanted one horse, therefore 1 was compelled to wait three hours 
before 1 could proceed another 12 miles on the road. By the 
time the second station was reached it had become too dark to 
proceed farther that night, so I had to resign myself to sleeping 
at this pobthouse, which was fortunately much better ap}K>inted 
than the previous one. 

French and German having proved of no avail, 1 was alike 
startled and lelleved at hearing the postmaster's wife answer my 
forlorn-hope question, “ Do you speak Knglish?” with, “ Waal, 
I guess 1 dew some,” given with a pronounced Yankee drawl, 
(lavouml witli a Sw«‘<lish accent. 1 secured her services as an 
interpreter in obtaining information as to the management of 
the station, llei husband receives a subvention of about 100/. 
])er annum from the <listrict, the contract being made for a 
jieriod of liv4* years. In return lor this sum he is obliged to 
keep horses for travellers, and let them at the Government 
tariff, as follows : — 


Jiinnary 2 hursts. I July f» horses. 

Febniai} .. ..2 „ August 5 „ 

March 2 „ September .. .. 4 „ 

April 3 „ October 4 „ 

May 5 „ November .. .. 3 „ 

June 5 ,, December .. .. 3 „ 


If additional horses are required at any time he is bound to 
get them at any cost within stipulated time, and charge 
only the pn)per tariff to the traveller; therefore he actually 
keeps 12 horses all the year round, and is thus, generally 
spewing, independent of external aid. 

That this contract is not unprofitable may be inferred from 
the fact that tlie postmaster is in his second term of five years, 
for which he has accepted a somewhat smaller subvention than 
he received during his first term. 

1 should add that this postmaster owns about 15 acn!c»4 of 
land) which he cultivates in the usual manner, namely, fallow, 
followed by lye sown out with seeds, which remain 3, 4, or 
5 years, and are succeeded by oats for 2 or 3 yean. Sometimes 
six-row barley is taken Instead of one of the crops of oats. Five 
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(* polled’) cowe m relatively rare, so that *(ome people even maintain that such 
aro not pure-bred. The horns should be long and slender, of trsnsparent 
suhetanoe, r^larl> curved outeards, and a little forarards ; a width between 
the tips of the horns of 24 to 30 inches is not ol uncommon occurrence. The 
head must be small and due, the ejes large and lively, the nostrils large, 
and the ears thin , the neck should be long, the body round, with straight 
hack and broad hmd-quarters Tlu nnlk-aigns and the skin are naturally, in 
this as in every other milking race, oi groat ini|)ortance. 

** The Thekmark breed is peciiLnrl> a milking breed On the Royal iariu 
at Ladegaardsoen the be&t milking cows have been of this race for the last 
three years, although RnitiiaN oi vinous )>recds haie been kept, and some 
rather large ones oi 1000 lbs living eight and upwards. The stock has 
therefore in the course oi the last ieii yenrs been changed almost exclusively 
to Theleviark cattle '1 Inis tht cow * K>suio ’ milked in 18G8, 6461 gallons, 
m 1869, 720 gallons in lb70, (i8Mi gallons, or on an average of 3 years 68 
gallons, with a livin^ v\(]ght of about 7M0 lbs Lnglish weight, that is nearh 
9 lbs oi milk for < n( b 1 lb living wtight annually, a result which bears com- 
panson with the b st iorii_u milking breeds* Usually the Thelemark cows 
do not milk highh liiiiindiiUl} litci eiUiug, seldom more than 3-^ gallon^ 
dailv, but they miintaintln }uld tvuily, and do not remain long diy. It 
IS also not iisuil that newl} jmu based animals give so rich a yield at first as 
afterwards, but \(t wi lave instances ot cows whieh ha e given above 3000 
pots (637 gallons) 111 tlu first yii Ihuvivci, such instances donotjustif} 
the notion th\t ho high i vuld is iccoiding to lulo among newly-purchased 
Theleinaik eoas,t it is inturiUy only m the case ot exceptionally fine 
animals, usinllv wi must Im will satisfied when a euw weighing 660 to 
770 lbs. giMA lu 'jdO gallons of milk on regular good food.J 

“ Like cver> other „ood milking bleed, the Tholcrnark cows are veiy 
liable 1 1 milk-ievcr , for which rc.iBon it is very important to keep them on a 
low diet lor some turn In ion and after calving 

** Thu Ihikmaik bind has been improved during the last few years, l>y 
reason of the greitir attention paid to the sclcctiou ot brcedmg-stock, and 
hotter keep Tlu M\te has c niswl a gi m ral exhibition of cattle to be hold every 
an tumn at Siljoi d, and tins has bei n c f gi eat ad\ antage to the district Besides 
the prizes distiibutod ind the ketuies delivered, there has been formed spoti- 
taneously during the txhil ition time a eattle-markot, on rather a laige scilo 
in relation to Norwtgian cireumHtanccs, where people Irom different distncts 
of the country mi et to hu\ and sell Large herds arc sent away every year, 
and tlie cows are dintrilnUed over nearly the whole country. Some animals 
have also gone to Sweden , and in 1809 His Majesty the lung purchased six 
younc animals, which are it I Inksdal One of these, which m the same >cai 
gamed the first prize at Siljonl, was an un QMp monly fine animal. 

“ Some people were at first ilisid tl at the race would degenerate in Thele- 
mark, as many of the best pure aminals were bold away; but it has been 

* A fallaej appears tn lurk in tins argument, which suggests that the annual 
yidd of milk per Ih living weight ih a correct Ktandard of cxceUenco. If thin 
were tru& a euw whieh made nu at and milk concuirently would be regarded as- 
onpEoUtaDle, in cumpari'^nii withom that gaie as much milk but beoame loan 
during the process — H M J 

f Acooiding to the ofBcml statistics the average production of millr in 1865 
(the dale of the last Agncultuml Gon^n 1 ) was under 210 gallons por oow. — 

t It order that it mav not be thought that the above is an isolated instanoer- 
we refer to the iwrt of Mr Lmdeqmst (Government Farm Supennttodent) for 
1866, m whidi 6 Thelemark cows from venous dietriots are instanoed which all 
gave more tlian 3000 pots in one }ear, one of Oem oven 3584 pots (761 gaUohsX 
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l>roTed, on the oontnry, that jmt year animals more worthy of the pruwM 
come to the exhibition, naturally benuae the interest in better breeding is 
awi^ened, and people now can afford to feed better, the prices within the 
last twen^ years having nearly doubled. The price of good animals varies 
now fimm sf Us. to 62. 13s. 6d., and some few remarkable animals have been 
even sold fer 112. 2s, 6d: and upwards. 

** The time as well as the nlm for the exhibition are judioionsly chosen ; 
in the middle of ^ptemher the cattle return from the mountain-pastures, ami 
those of most districts must pass by Siljord. Therefore thousands of animals 
ptiss thmngh this place ; some are driven past, but moat of them stop at the 
place of exhibition; partly in order that some of them may be shown, but 
clncfly in older to'sell. There is thus opportunity to make purchases in a short 
time, and, if requisite, of animals which are perfectly alike in shape and oolonr.* 
** The greatest defect in the Thclemarx breed is that the value of ihi 
animal to l^e butcher is very small. When a cow has to be slaughtered on 
necount of age or accident the value of the meat is very little. The bulls arc 
j.iu.ill and iusignifioont, and when put on good food become sluggish and un- 
S4*rviceable ; so that it would seldoin pay to purchase them for brewing. Ayr- 
shire bulls have therefore been used successfully for crossing, and the mixed 
))rogeny has turned out extremely well. The cross docs not gain anything 
in luilking qualities, but usually retains tlie mother's structure with the greatPT 
inlneas of body which distinguishes the Ayrshire bleed, giving it a much 
liigher value for the butcher. In llielemark no mixture of strange blood is 
tuiibidered judicious, and therefore the prizes are only given for the pure 
hreed , hut for the agricultural districts the cross is to Iw recommended. 

** Willie the Ayrshire breed, as well in Sweden as in Norway, has of late 
> cars fallen into discredit on acoount of its liability to tubercular disease, no 
bvinptm of such disease has hitherto, so far as we know, been observed in 
thf mixed progeny. Such halfblood lieasts have, at the Royal farm at 
I^idcgnardsdeu, attained a weight of 1100 lbs., andi have been sold for 112. 5s. 
to the butcher ; while old Tbetemark cows seldom fetch more than 62^ 12s. 6^/. 
to Ti/. 15s. As an instance of young Thelemark beasts having also had a fail 
value to the butcher, we may mention in May this year a five-yeaiH>ld cow, 
weighing 860 lbs., and a three-year-old bull, weighing 990 lbs., were sold for 
cx|»ort to England at 12. 2s. 9c2. per owt. live wei^t,'^ 

In further elucidation of the characters and appearance of this 
hrppil I give overleaf a woodcut copy of a photograph of two of 
the prize cows at the last Gothenburg Agricultural Show, which 
wore aftorwaids purchased by the King. Their diminutive size 
is well indicated by the stature and attitude of the servant. 

It may be added that the export to Great Britain of animals 
of this breed is not likely to become extensive, as the expenses, 
which amottlit to between SI. and 31, per head, bear too large a 
proportion to their gross Vidoe, while the risk incurred by the 
y oyage from ChrisUatiio to the ports of England and Scotland 
is so great diat' dealers express no inclination to increase the 
prices hitherto oiB^ (see p. 219). 

®*hibHiim WM held ia 1874 on Monday, 18th Beptember. The nwd to 
fj best vii BkSea, whence a eteam-veeiel plies thnmgfa a pwttJT 
with looln up to the lake Noi^h, fem the upper end of which the traveller «»n 

nuetteaameday totheeshlHIta. Tlw*laiiiJ& to wkfely known for ito naturak 

beaaltoa, and on that acr*onnt to vtoitod by a great many teaveltora eveiy ysar. 



Fig. 7.— Caws of the Thdemark Bre^d (fram a Phoiotjrapk), 
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Swedish Country Breed . — ^According to popular tradition, thi»» 
breed, now very variable in its characters, was introduced from 
Holland about 150 or 200 years ago. Mr. Dannfelt, howevn, 
assured me that they are a cross between the polled white race 
of the north of Sweden and some red cattle from Eckenfoitle, 
in Holstein, which were brought into Sweden by Swedish 
timberomerrhants during the reign of Charles XL, drea 1080, 
and iplaced on the Royal estate of Strdmsholm, where some 
arc still to be found. Most of the country cattle are some shade 
oi red, with a certain amount of white, especially about the face, 
but not so constantly as with our Hcrefonls; the colour also 
\aries from nearly yellow to a deep red. The best specimens 
arc red with blackish points (see Fig. 8), in this respect lesein- 

Fig 8 . — Cm of (he Sufedisk HerrgSrdsrace (from a Photograph), 



bling tlm Angela breed, as well as in being excellent milkers. 

LrtW the Rev. J. Storer, of HeUulon, 

having directed my attention to the value oi 
k ^ tbe origin and history of cattle, I found 

t fbe seventeenth century, including 

- patter, in the Stockholm whiS 

It i« now v«y me to meet with the Swedieb cattle pure; 
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nud on ttorount of the difficulty of procuring good bulig, at- 
tempts at their maintenanoe as an improved pure breed have 
hoen practicaliy abandoned. The best ty^ is known as the 
Herrgwderace^ or noble’s race, a name which formerly distin- 
guished it from the less-cultivated type that was bred by the 
peasants. The distinction is still maintained nominally, al- 
tbougb i% is now more a matter of feeding and general treatment 
than of pureness of blood, which it is almost vain to look for. 
Mr. l>annielt has bad one cow of the Herrg&rdsrace which 
gave as much as 920 gallons of milk per annum, and others 
yielding from 575 to 690 gallons have not been uncommon on 
the Rojal estates. At the same time it should be mentioned 
that peasants’ cows do not yield anything like this quantit}, 
from 200 to t-lOO gallons being a high average. 

The ordinary system in Sweden, formerly more genml th«in 
it is now, is that onl) the smaller farmers rear their cattle ; and 
that as their heifers begin to breed they sell the older cows to the 
larger farineis The peasant IcMiks upon the sale of his cons 
as the principal source of his inc ome in coin of the realm ; 
therefore his object is to keep as many heifcr-calves as possible*. 
In the eomparativelv short summer there is generally plentj ol 
food for them, but uuring the long winter they are ha]Mtar\cd. 
The people concerned have become so habituated io this moih^ 
of treatment, that they now, in very many instances, conscum- 
tiously believe it to be based on a rational system of catth*- 
brccding. They say, “il we fed the stock better during the 
winter they would run to meat like your Durhams.” How lai 
this treatment conduces to make them **run to milk” may be 
inferred from the fact that the annual yield of milk by peasants* 
cows it generally calculated at fiom 150 to 250 gallons, while 
not a few large herds of Shorthorn-crosses average 500 and 600 
gallons per head per annum. 

The prevailing system pays the large farmer well enough, 
because nc buys (ows, such as they^v^ at a time when they are 
beginning to yield the largest quantity of milk, namely, alter 
having dropped two or three calves, at a price varying from 6/. 
-or IL to 12/. or 14/., acconling to cin umstances, the highest prices 
being obtained in the neighbourhood of Stockholm and some 
4 >tber large towns for exceptionally good milkers* Universal 
testimony goes to show that the yield of milk may be enorm- 
<mAj increased, even in cows that have been badly fed as calves 
eoA heifers, by a judiciously liberal diet ; and it is scarcely 
conceivable that the cows could be reared by their purchasers 
at CO small a cost as the price usually paid for them. 

It will be seen by Table VIIL on page 195, that more than 60 
per cent, of the cattle in Sweden, and more than 70 per cent, of 
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tbose ia Norway, are milcbnxiws ; and that in Sweden, e€ the 
temaining 40 per cent 24 are young cattle, and only 16 bulls 
and oxen, the latter being chiefly used in the cultivation of the 
land. Thus the production of milk, and not of meat, is the 
great object of the Srandinavian farmer. 

Following out the national practice a little farther, we find 
that nearly all the male c*alves are daughteied as soon at they 
are born ; and on the larger farms the female calves share the 
same fate, with the exception of from 8 to 10 per cent, where 
the herd is home-bred, to keep up the supply of cows in place 
of those which become barren, or are rendered unprofitable by 
leason of age. A few male calves are sometimes kept to Ik* 
leared as working-<jxcn, and one* or two for use as bulls. 

The cal\es are frequentij killed before they have suckled, but 
in some instances they are kept a day or two, and sold to butchers 
at prices varying frrim 5 a. to lOs. per head, otherwise they are 
4 oiisumed on the farm. When a farmer has a superior bre^ ol 
( little, whether of the native or a foreign rat'c, or a cross, he gets 
tiigher prices for liis calves, both from farmers in his neighbour- 
hood and those at a distance. In such cases, either a price is put 
upon the value of the animal when boni, and a certain sum per day 
4 Uaiged for its keep, or it is sold at a certain age at so much pen 
|Kiund live weight, without regard to the special qualities or ex- 
4ellencies of the individual animal. 

Old cows of the native race are not often fattened for sale 
f Generally the attempt to fatten would be a failure, and if it suc- 
4 ceded would not pay. Working-oxen appear better odapted to 
the feeding pioeess, and sometimes make up to about 1500 lbs. 
live weight, at from 8 to 10 j€*ars old. Many fanners get tbeii 
working-oxen, as they do their 4ows, by purchasing them eitbci 
4lirect fn>m the peasants or at public markets, when 5 or 6 years 
old, at an average price of 14/. or 15/. each. These animals are 
bred by' the peasants, and used by them until they becK>me large 
and stroI^^ enough to fetch a gooti price. 

As a rule, the calves are dropped at all times of tlie year ; but 
the best fanners, unless they send their milk to a town, en- 
4leavour, if possible, t4> obtain cows that will calve toon afUM 
they are tied up for the winter, preferably about the beginning 
of November. Two reasons are usually given for this preference: 
in the first place, l>ot)i milk and butter bring better prices daring 
tlu5 winter ; and in the second, it is said that cows which begin 
to milk soon after they go into the house, give one milking there, 
and a second when they are turned out to grass in the spring. 

In Sweden, the cows are turned out atent the beginning of 
Jun^ and remain on the grass until the beginning erf Otober, 
but the practice in such matters must necessarily vaiy with the 
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climate of the different parti^ of the country. Some farmers, es- 
pecially those who sell their milk in a neighbouring town, keep 
their cows in the house all the year round ; while others keep in 
only their best milkers. Feeding in the house involves a large 
amount of lalxiur on the part ol the cattle-men, and almos) as 
much adjustment oi the rn^nu as for a civic dinner. Cows are fed 
either two or three times a dav, and milked during the progress 
of each meal, whicdi lasts iioin 2 or 3 hours, in the latter case, 
to as mu(‘h as 5 hours in the former. The following extreme 
t*xamples are illustrati\ e, the numbers denoting the “ courses — 
A, (1) water, as much as the cows can drink, given in buckets ; 
(2)5 lbs. hay ; (3)2 Ihs. bran mKcd with chaff ; (4) long straw. 
This allowame is gi\en thiee times daily, and ^Ib. oi linseed- 
cake is added to both the morning and evening meals. B, (1) 
5 lbs. hay ; (2) 5 lbs. beetroot-pulp, given at twice, after having 
been mixed with 2]^ lbs pea-straw ; (3) cribs cleaned out and 
water given ; (4) 4 lbs. cavings and 2 lbs. oil-cak^ ; (5) 5 lbs. hay. 
Another meal oi similar coinjKisition, but substituting an ad- 
ditional 5 lbs. oi ha\ ior the 2 lbs. oil-cake, is given in the 
evening. C, 20 lbs of beetioot-pulp, 4 lbs. rape-cake, and 
2 lbs. cniblicxl oats, mixed togt*thc*r with cut straw, and divided 
into four e(|U.il poitioiis. The cows aie led with this mixture 
lour tunes drvih, and, in addition, g(‘t long straw after the last 
milking. 

Another example, taken Irom as far north as Gefle, shows that 
the cows theu' «dso gi't 15 lbs. ol hay in the course of the day, as 
well us 15 lbs. ot giaiiis, 2 lbs. ol oats, icumented by the addition 
of water to a inixtuie of those ingredients, and cut straw and 
cavings. The cows aie led thiee times a day, and each mea) 
lusts irom 2 to 3 houis 

Again, going to neailv the c*xtieme south of Sweden, 1 find in 
m> note-lKiok tliat on an aveiage good farm of 6(X) acres, the- 
allowance ol hav to esuh cow was 30(X)lbs. for the winter 
months. It is impoitmt to draw atjep^ion to this matter, as it 
must ha\e a considerable influence on t\ie cost of prcnluction of 
milk, and the cost ol rearing ealv es. 

English Breeds and Swedish Crosses. — Specimens of variouir 
foreign breeds have been imported into Sweden from time to time, 
both by the Government and bv piiv ate individuals, for the purpose- 
of GTOuing with the Herrgardsrace, as well as for the foundation 
of various herds. In the years 1843-50, Ayrshire and Pembroke- 
shire cattle were imported from Great Britain, as well as Allgauer 
and Volkl&nder beasts from Bohemia. The Ayrshires were- 
distributed throughout the country, and placed at Government 
statioils, so as to facilitate their use for crossing with the oountty 
cattle in different parts of the kingdom. The experiment did not 
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succeed, as the breed was found to be generally sul^ect, both in 
Sweden and Norway, to tubercular disease of the lungs. The 

< government herds were therefore sold off. Nevertheless, Ayr- 
shires are still kept in most districts of Sweden ; for although 
they cannot long stand the climate, it does not appear that thuii 
t rosses with otW races inherit this susceptibility to any great 
extent. Gradually, liowever, the Ayrshire is being displace<l 
b\ the Shorthorn, the great«*r hardiness of which is now rarel} 

< untested. 

At the date of the last returns, the following numbers ol 
loretgo cattle were at the sev(*ral Government stations 
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bVom this oflicial n^turn it appears that the Government has 
sold oil' all the English cattle, with the* exception of the Short- 
Morns at the Agricultural College, at Alnarp, near Lund, and at 
the farm ol Sabyholm, not far distant. The fact is, that the 
assistance of the Governineiit is no longer needed in this maitcT, 
many English cattle b(diig, when importation is not prohibited 
on oixount of cattle-plague, annually purchased through private 
- hannels, notwithstanding severe but doubtless necessary regula- 
tions, including three v^eeks' quarantine at the port, three months' 
isolation on the farm, and sundiy inspections and certificates. 

Shorthorns were first taken to Alnarp in 1862 ; and are inm 
met with all over the semth ul Sweden. The common Yorkshire 
cattle arc generally preferred to pedigree Shorthorns, as there 
prevailing idea that the use of the pure breed causes a 
dlminishcxl produertion of milk. There can be no question that 
most of the fashionable strains of Shorthorn blood would not 
jiav to keep as dairy catUe ; at the same time there is reason to 
believe that the almost universal dislike to pedigree bulls that 
VOL. XI. — ^s. 6. P 
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prevails throu^buut Sweden is founded more on prejudice tlidin 
on practice. A few fac ta in illustration of the efiect of breed in 
the production of me it and milk may be worth consideration b> 
the dairj -farmers oi both Liig^land and Sweden 

Lieut Hansen, of Ciammalstorp, near Cirustorp, finds that the 
old peasants’ cows cannot lie fattined, and must be sold for next 
to nothin)^, while the Ajrshin cross will scale 1000 lbs Inc 
weight, and ietch about 15/, the market price tuning recenth 
risen from ,\(I to per lb 

Mr l^ogcdinark, ol V\ ill, iic ir Clcfli*, has hitluito kept a cross 
of Swedish and Ayrshire, ind his found their production of milk 
to average I roiTi 100 to 1 H) gillons pci annum The average 
Held of Swedish cows bought iioin ]>< i«ants, eicn though well 
led, does not c \(ccr] ironi i^lO to •I'iO gillons pci annum, while 
similar cows, with pcasiiits’ IockI, do not pioducc more than from 
ItiO to 2 10 gilloiis oi milk per innuin 

Mr 'I lane he 11, it Sabtholtii, iieai I indskiona, keeps Last 
I iicsland cows, uid i cross ol Shoithoin on the Holstein Mirsh 
cattle He finds that the ioimcrgnc an aicrigc of about 
gallons ol milk jxr iniiuin, uul the litter in neiage of onl\ 
4i)0 gallons, but on the other hind, the gi eater adaptability oi 
the cross to fatten makes the total result about the same Both 
earieties Held most milk when the cows are about 8 years old .. 
but they do not keep the eioss-brcd e ittlc so long as the List 
I iiesluneitrs before fattening them 

Count >011 Platen, at Kulla (lUimiistuip kee*ps i cross of 
Ayrshire 'iiid I isl 1 rieslaiid The cows gi>c an aierage of 4f)<> 
gallons oi milk per annum, and are sold loan when no longii 
profitable in the el iiry 

Professoi \ ithorst's results svith penligiee Miurtboms and 
Vorkshirc tows, at the Agricultural C olligc it Alnaip, are gi>en 
on page 21J 

Mr ^wart/, oi Hofgurdem, who begin with Swedish cows in 
185ii, at first ch'eided to sell oil all tb|^did not yield an ayerage 
of 200 gallons per annum ; he now keeps a cross of Shorthorn 
on the Swi dish Herrgardsrace, and has an aieragc milk-retum of 
4(50 gallons per head, selling off all cows that do not yield oyer 
400 gallons jier annum This cross nicks remarkably well, 
the produce being larger, age tor age, than either of the parent 
breeds The oahes are generally sold at 4 months old, on the^ 
following system — a sum oi 11s id (lOid Swedish) is chargerl 
for the colt when born, and 2 f d (206re Swedish) per lb. Ine 

* On ibis Ppuit Ladv Pi^t has given somo interesting isaroptes in an * Kx 
tract from a Chapter addre^xl ^ To tho Small Fanner '* * fmm u aork about to oii- 
pi ar, but in the mean time piiUub*d as an appendix to the Private Catalngne * 
of ber Shorthorn herd fur 1HT4 
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weight at the time of sale. At four months old the heifer-calvt*« 
weigh from 300 to 340 Sw. lbs., and the bull-calves from 340 U* 
4(X) Sw. lbs. ; the prices will therefore vary between 3/. 17s. fW. 
and 5/. 

Mr. Axel Dickson, of Kyleberg, near Wadstena (whose farm 
will presently be described in detail) breeds nothing but Short- 
horns, though he purchases young cattle for feeding purposes, 
chiefly of the Shorthorn-Swedish cross. He finds that the 
average production of milk by his Shorthorn herd is nearly 520 
gallons per head per annum. 

The preceding details, selected as among the most precise and 
illustrative cases of which I took notes, show that the native* 
Swedish cows kept by the peasants on poor food produce oiil^ 
about 200 gallons of milk per head per annum, and that the old 
( ows are worth ver) little as lM*ef ; that by better treatment the 
same kind of cow ma^ be brought to produce at least 50 pei 
c*eiit. more milk, while a cross of Ayrshire will not only double 
the first-mentioned milk-production, but give a butchers’ value 
to the old cows. The result of crossing the nativ^e breed with 
Shorthorns is still more favourable, both lor meat and milk; and 
Mr. Tranchcll’s experience leads him to value the adaptability 
to iatten,* which an infusion of Shorthorn blcKnl confers, at not 
less than 100 gallons of milk per annum. 

Management of Shorthorns in S^eeden, — The details of the 
management of a Shorthorn herd in the edimate of Sweden will 
doubtless be read with interest by Shorthorn breeders in the 
United Kingdom; and although the selectc>d locality, Alnarp, 
is ill the favoured province of Scune, the method pursued there 
shows that the Shorthorn is by no means too delicate an animal 
to b«* reared in provinces much further north. 

At the time of my visit last autumn, the Shorthorn herd 
< tmsisted of about 40 females, most of them bred from anima]> 
which had been purchased in England, and evidently seleeteil 
lor their dairy qualities. Six cows and heifers by the Gwynne 
bull Macdonald,” had been obtained from the herds of Mr. 
Thomas Morris, of Maisemore Court, Gloucester, and four 
^ws and heifers from that of Mr. Hewer, of Sevemhampton, 
Wilts. The former, bred from the old Strickland herd, has 
of late years been kept up with Bates blood ; while the latter 
has been bred chiefly from Booth strains. Both are, however, 
>ery celebrated in the south of England as excellent dairy herds 

meaut to be undentood was no doubt tbe genenl power of 
yi ^lating sad ntiUsing food, which is made most manifest In Bhorthom* and 
hj ada^bUity to fottea in a abort time and on oompaiatiwdy 
emau quantities of food. 
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of pure Shortliorns, and Mr. Morris’s cattle especiallv have done 
remarkably well in Sweden.* Two heifers had also been bred 
by Mr. Stiles Rich, whose herd in (lloucestershire was well 
known for its Bates blood and daily qualities. There were 
also two cows of Mi. Fawcett's breedinpj, and two of Mr. Hugh 
Aylmer’s, both these heids being of Booth blood. The sires 
selected for use w<*re the Bates ‘‘Thiid Baron Westburv,’ of 
the Wild Kjes tiilie, bred bv Mr. Thomas Bell ; ‘‘ Macdonald 
Second,” from Mr. MorM\’s heid ; and ‘‘Prince of Athens,” 
liom Mr. IkiibcM, (oinl)ining the Towneley and Booth strains. 

The herd at Alnirp .ilso includes eighteem Yoiksliire dnii\ 
cows, some from Mi Hutdiison’s hc*id at (’atteiick, and about 
sixtv Swc'dish and otiic'i cows, for daii\ puiposc^s. 

Commencing with hull-cahc's, thc*se g(‘t milk until tlmy are 
six months old, nuneh, whoh^-milk foi the fiist two months, 
c^ommencing with gallon pei da\ and gradually increasing 
to double the (|iiantit> ; aftcu the age of two months the whoh*- 
inilk is gradually iin\c‘d inoie and inoie with skim-milk; and 
when thc*^ aie fioin thiee to foui months old thc‘y get only skim* 
milk, and as much linseed-cake and ciushed o.its as they care to 
eat, both gi>c‘n di \ 'I'he heif(‘r-cal\es are not allowed milk-diet 
for more than lour montlis, hall the time being kept entirel) 
on wlic»h*-milk, and cwentualh on skim-milk, supplementc‘d b} 
crushed oats and linsc'CMl-c.ike. Aftc*r the\ are six months old the 
diet of all the cahes consists of ha\, 2 lbs. of linsecd-cakc*, and 
from 2 to 4 lbs. of oats. It has not M»t been found necessarj to 
seton thc*m, as no indications of quartcT-c‘vil ha\e been noticed. 

Calves are kept entiieh in the* house when cjiiite }oung, but 
after nine months old thc*v aie kcqit out of doors day and night, 
except in the winter months. 

The cows, in wintei, aie ic‘d with a iiii\tuie consisting of half 
a bushel of pulpcnl mangolds per Imad, and as much cut oat and 
barlej -straw as the> can eat, togc*ther with 1 lb. of rape-cake. 
The mixture is left to fcTment for loit^iight hours, and is given 
in two meals, one in the mcimiiig and the other in the evening. 
In addition to this mixture their daih food consists of 2 lbs. of 
linseed-cake, 4 lbs. of oat or barlr>-m(*al, and 10 lbs. of ha}, 
likewise given in two meals in the cribs, with a little water, 
before the fermentc'd mixture. A little meal is generally reservecl 
to dust over anv remnant of the mixture, and thus induce the 
cows to finish it. It is considered that the small quantity of 

* In her pnbUshed ‘ Extract,' . alrciulv qaotod, Lady Plp^t mentions this 
gentleman's herd as consistui^ of lOG pedigrcetl cows— animals that would 
supply ^ dairy and the butcher afterwards,"— bcbidcs about flffy common-bred 
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rapp-cake gives a better flavour to the butter, but that more than 
1 lb. per cow daily must not be given. 

In the summer the cows an* kept in the bvrcs during the earlicT 
months, getting g^een clover or a mixture of oats, tares, peas, and 
barley (cut green). The heifers are never soiled, as th(*y would 
not be so hardy under that treatment ; they are, therefore, turned 
out of doors as early as the season will permit, generally some 
time in April. 

Shorthorn heifers ha\e hitherto been very rarely sold, as the> 
are required to increase the proportion of pure Shorthorns in the 
herd. Bull-calves of pedigr(*e descent are generally sold to Den- 
mark, the ordinary price being about 8 guineas per head at the 
time of birth, an<l 1 rd. (l.s. per diem afterwards for keep. 

()l course, special j)rices aie asked in the case of extra gtMHi 
animals. While the pedigree Shorthorns are preferred in Den- 
mark, the farming of which is nothing if not dairying, it is 
lemarkable that in Sweden vcTy few people wdll look at any- 
thing more pure ” than the Yorkshire dairy cioss. This accounts 
loi Professor \\athorst keeping both classes of stock. Ilis legi- 
timate object is to provide for the wants of his customers, and he 
is not responsible for their taste or their wisdom. 

The average production of milk at Alnarp per cow, per annum, 
is for pure Sliorthorns 500 gallons, but some of the best cows 
li.ne given double tliat quantity, tainl \\irkshire cows an average 
of 800 gallons; the price obtained for butter is, according to 
contract, fixed at rather more than per cwt. above the higliest 
price quoted in the ‘ Berliiiske Tidfunle * at the time of sale. 

Professor Nathorst inioi ms me, as the result of numerous experi- 
ments, that in order to get g<MKl milking cows of the pure Short- 
liorn breed, it is necessary to keej) them rather poor as heifers, and 
to bring them early to the bull. This treatment, however, reduces 
tlieir size and weight, and the cows will never grow so large as 
tlieir mothers. On the other hand, if the object be to rear mcat- 
prcHlucing animals, then, by keeping them well as calves and 
lieifcTs, and not putting them to the bull until 22 months old, 
they can rear Shorthorns as large and as heavy at the same age 
in Sweden as in England ; and under such treatment the breed 
»hows no sign of degeneration. 

Some further information on Shorthorns, chiefly as meat- 
producing animals, is given in the account of Mr. Axel Dick- 
son s farm at Kyleberg (p. 231). 

Tondern Breed. — This is a Danish breed that has found con- 
siderable favour in Sweden, especially with the occupiers of 
heavy ian«i ; as the male animals, on account of their large size 
and great weight in comparison with the Swedish, furnish goml 
draught-oxen. It will be more particularly described in my 
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ttacceecling report on Denmark : therefore at present it is suf- 
ficient to state that it is a reel brewl, equally adapted for the 
production of milk and of meat, but not attaining special excf*l- 
lence in either respect. 

The average pro<luction of milk reporte<l by Mr. C. Ekmaii, 
of Finspong, as that of his well-kept Tondern herd, is 400 
gallons, ^riie lean c'ows weigh, on an average, nearly 10 cwt. ; 
both they and the working-oxen are easily fattened, and then 
fetch nearly the same price, without distinction of sex. 

In the summer Mr. F^kman’s cows pasture either in the mea- 
dows or on the aftermath of the artificial grasses. In the winter 
they each get pei dii'in from 9 to 11 Ihs. ol hay, 4 lbs. of crushed 
oats, 1 lb. of oilcake, and straw. 


Table IX —Food Ijisi for Calves on Fibkeby and Rk vlf Estates. 


T 


\V«>«k l)u> 

M< mini; 

Milk. 

Noon 

.\ouing 

Lins^c^d 

Meal 

Bat ley and 
PeaMuoal 

Oatmeal 

1 

1 

1 

•» 

0 14 

(lAllonN p' 1 clay 

(1 14 

0 H* 

« 2it 

Pounds A\oirtlupoia per day 

1 


a 

0 21) 

0 11 

0 29 





t 

0 v\ 

0 11 

0 29 





r> 

0 l.{ 

0 14 

0 13 





6 

0 .iS 

0 H , 

0 43 

1 


, 


7 

0 Tih 

0 11 

0 .78 

1 


1 

•2 


0 TiS 

0 2') 

0 :»h 

0 2lt 


1 


.. 

0 7*2 

0 2‘) 

0 5S 

0 17 



4 

. 

0 7*2 

0 *29 

0 43 

0 71 



5 


0 hi 

0 29 

0 72 

0 IH 

0 24 


0 

.. 

0 ST 

0 29 

0 87 

1 18 

0 47 


7 

.. 

0 R7 

(• 29 ' 

0 87 

1 1*41 

0 71 

1 

K 


0 S7 

0 ‘29 

0 87 

1 88 

0*94 

1 

9 

.. 

0 87 

0 29 

0 87 

1 88 

1*18 


10 


0*87 

0 29 

0 72 


1 41 


11 1 


0 72 

0 29 

0 

HTics 

1*65 


12 

.• 1 

0 7*2 

0 29 

0 58 

1*41 

1*88 

1 .. 

13 

.. 

0 5S 

0 29 

0 58 

0*94 

2-12 


14 

.. 

0 :>8 

0*29 

0 41 

0*71 

2*35 

1 

15 ' 

1 

1 0 43 

0 29 

0 43 

0*47 

2*59 

1 

16 j 

.. 

0 43 

0 29 

0 *29 

0*24 

2*82 

0‘24 

17 

.. 

0 *29 

0 29 

0 ‘29 


2*82 

0*47 

18 1 

.. 

0 29 

0 29 

0 14 


2*82 

0*71 

19 > 

.* 

0*14 

0 29 

0 14 


2*82 

0.94 

20 

1 

•• 

• • 

0 *29 



2*82 

, 1*18 

1 


Note.— ‘The Imsood m given ground, and mixed with wann water and the 

mUk. 


From eight to ten calves are annually kept to take the place of 
unprofitable cows, the remainder ( about thirty-four) being easily 
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•sold to neighbouring farmers. The preceding tabular statement 
the quantity of food given to calves for the first twenty weeks 
after birth is instructive, both for the actual information it con- 
tains and as another illustration of the precision with which sucli 
- matters are dealt with not only in Sweden but also goncrally 
throughout Northern Europe. 1 must confess, however, that 
although such mturns excite my admiration as supplying precise 
data for statistical calculations, I am somewhat sceptical as ti* 
whether the method which they represent, supposing it to b(' 

] igorously followed in practice, enables the stock-breeder to obtain 
the best result from his animals — whether, in fact, the ap])etit(* 
and the assimilating power of every calf are exactly the same at 
rlie same age, on the principle that tubs or steam-boilers of the 
same dimensions must have the same capacity ! 

Cost of rearing Calves , — ^The almost universal practice in 
^w«*den ol killing, generally for home consumption, nine-timtliH 
of the calves as soon as the> are born, prompted me frequently 
to ask the reason. The answer invariably was, that it did not 
pay to rear them.” It was urgcnl lliat the milk was wanted eithei 
lor 8 lie or for making into butter <ir cheese — commodities that 
<ire always marketable, and that <*ould be sent long distances at 
ui expenst* small in proportion to tlie value of the article, with 
little or no risk of loss from damage, detention, 6cc. In the 
north ol Sweden, also, the long winter renders the winter fat- 
tening of cattle very costly, and there is thus little demand lor 
voung stock to be reared with that object; but were it otherwise, 
the cost of transport would bear tcM) large* a proportion to the 
value of the animal, while, owing to the paucity of itinerant 
deahTS, the risk of loss by deterioration of value, or by death, 
*would be too great to make the venture sufficiently attractive. 

It must be admitted that there is a great deal ol force in these 
arguments; and until the present movements in favour of im- 
proved breeds of cattle and improvcnl means of communication 
have had more time for their development, no g^eat difference 
»n the^ methods ol stock-farming at present pursued in Sweden 
and Norway can be expected. Another obstacle, in addition to 
thou* in course of removal, is the want of a certain demand 
lor store stock at remunerative prices ; and this cannot be over- 
< ome until the common cattle ol these countri<*s have been exUm- 
Mvely i-rossed with Shorthorn blood, or superseded by animals 
wtter adapted for feeding purposes. At the same time, it may 
5*l»o be remarked that, in districts which are in direct railway 
^'ommunication with the larger towns and the principal pi>rts, 

* Onc-fourth of a kanna, and so on. 

t One^fouith of a Swedish lb., and on. 
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cattle-feeding is on the increase, not only in connection with 
sugar-factories, distilleries, and breweries, but also on farms 
where the growth of roots has recently been extended. 

It would have been presumption in me to doubt the conclusions* 
of so many practical Swedish farmers with reference to the rearing 
of calves, ei^cially as two circumstances suggested that the pro- 
c*ess must be much more expensive in Sweden than in England. 
The first of these was, again, the long winter. There man>, 
perhaps the majority, of the calves are born between November 
and March, and must necessarily be kept in the house until 
June, while it is the prevailing practice to keep all the young 
cattle in the sheds during the first summer, and until after tlic*^ 
second winter, <luring the whole of which time their food consists 
largely of ha), which, in comparison with its nutritive and 
manurial power, is very expensive keep. On the other hand, as 
cheese or butter is made on neaily all the farms in question, it 
seemed to me that calves would pay as well as pigs for feeding 
on dairy-refuse. In any case, 1 was anxious to obtain an actual 
account of the cost of i earing calves from some reliable source, 
and 1 was so fortunate as to obtain the following statement 
(p. 217) from that mine of valuable recoids, Mr. Swartz, of 
Hofgarcien, which 1 publish with his poi mission. 

This statement is valuable, as showing what Mi. Swartz has. 
calculated to be the cost of rearing a heifer, on liis farm, until it 
produces its first cjilf, at 25 months old, on the basis of the 
money-value oi the different farm-prcxlucts used as food, which 
he has deduce<l from a series of observations and records, ex- 
tending over many years, as the amount which they several!) 
bring in, on the average, as dairy produce, after deducting the 
cost of manufacture,* 

It will be observed that new milk is calculated at less than 
6d., skimmed-milk at a little over 2d., and whey at Jd. pci 
gallon. The value of hay is put at^he low sum of 33s. 4d.. 

f ir ton, cavings at 22.s. Gd,, straw at lbs. 8d., and roots at 13s. 4d. 

he 70 days* grazing is valued at no more than 1/. 7s. lOJd., 
although it occupies about half the growing season of grass 
in that part of Sweden. Notwithstanding these low prices, the 
calculated value of the food consumed by a two-year-old heifer 
in Sweden comes to about double the estimated cost of rearing 
cme in England. This is partly owing to Mr. Swartz’s table 
being based on the estimated value of the food, instead of the 

* InaBiDUch as it is ulmobt impossible to give the exact equivalent of every item 
of Swedish money in Englisli com, 1 have given the original figures and my 
approximate translations of tncm. The English totals are re-omoulated from 
the Swedidi at tho rate of 18rd. to the sovercira, and must be taken as approx- 
imately accurate, even tliougli they should diner slightly from the summing up 
uf tho English cohimu. 
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Tablb X. — ^Mb. Swartz’s Calculations of the Quantity and Yalus. 

of the Food of a Heifeb from Birth until it Pboduobb 

a Calf 

at Twentt-fiyb Months old. 





ltd. ore. 

£ s. 

d. 

Valuo of calf at birth . . . . 

.. 10 

0 = 

0 11 

u 

FirA 4 months* feeding : — 





45 kannor new milk, at 25 ore 

.. 11 

25 = 26 galls., at 52(2 

0 12 

8 

511 , , skim milk, at 9 ore 

.. 45 

99 = 294<, gdlU., at 2,VI. •• 

2 11 

6 

2*66 cent', hay, at 1 rd. 25 uie 

3 

33 = 22 cwt., at Is. 8 d. 

0 2 

8 

2*66 cent', straw, at62i ore 

1 

67 = 2 i cwt., at 10(2 

0 1 

10 

Goat at 4 months .. 

Rd. 72 

21 = 

4 0 

3 

Second 4 months* feeding : 

— 




360 kannor iskim milk, at 0 ore 32 

(0 s 207'| galls., at .. 

1 16 

3( 

12 cent', hay, at 1 rd. 25 uro 

.. 15 

00 = 10 cwt., at Is. Sd. .. 

0 16 

8 

3*60 cent', straw, at 62} ore 

2 

25 = 3 cwi., at 10(2 

0 2 

6 

9*60 cent', roots, at 50 ore 

4 

80 = 8 cwt., at 8(2 

0 5 

4 

Cost at 8 months .. 

ltd. m 

69 = 

7 0 10 

TIUrd 4 months* f elding 





480 kannor whey, at 2 oro 

.. 0 

CO = 276 gallB., at id. .. 

0 11 

6 

18 cent', hay, at 1 rd. 25 ore 

.. 22 

50 - 15 cwt., at Is. 8(2. .. 

1 5 

0 

3*60 cent', cavin"?, at 83\ oio 

3 

00 = 3cwt., atls. 11 ( 2 . .. 

0 3 

4i 

3*60 cent', stiaw, at 62} oie 

2 

25 = 3 cwt., at 10(2 

0 2 

6 

19*20 cent', roots, at 50 ore 

9 

GO =: 16 cwt., at 8(2 

0 10 

8 

Cost at 12 months 

Ed. 173 

61 = 

9 13 

0 

Fourth 4 months* feeding 

— 




480 kannor whey, at 2 ore 

9 

60 = 276 galls., at }(2. 

0 11 

6 

18 cent', hay, at 1 rd 25 ore 

.. 22 

50 = 15 cwt., at Is. 8 d. 

1 5 

0 

60 cent', cavings, at 834 

.. 3 

00 =- 3 cwt., at Is. l}(i* 

0 3 


3 GO cent', straw, at 62} ore 

2 

25 = 3 owt., at 10(2 

0 2 

6 

38*40 cent', roots, at 50 ore 

.. 19 

20 = 32 cwt., at 8(2 

1 1 

4 

Cost at 16 months . . 

Rd. 230 

19 = 

12 15 

9 

Last 9 months feeding, Hz. first 200 days : — 



40 cent', hny, at 1 rd. 25 ore 

.. 50 

00 = 33J cwt., at Is. Bd. .. 

2 15 

6 } 

0 cont'. cavings, at 88 J ore 

5 

00 = 5 cwt, at Is. 1}(2. 

0 5 

6 } 

6 cent', straw, at 62} ore . . 

3 

75 = 5 cwt., at 10(2 

0 4 

2 

64 cent', roots, at 50 ore . . * 

.. 32 

00 = 53i cvt., at Sd 

1 15 

6 

2 cent', meal, at 6 rd 

.. 12 

00 = 13 cwt, at 8 s. .. •• 

0 13 

4 

Last 70 days on grase . . 

.. 25 

00 = 

1 7 10 } 

Total 

Rd. 357 

94 - £19 17 

8 
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<* 08 t o{ its production, and partly to the expensive Swedish system 
of feedin^r young cattle during so long a period in the house, 
and therefore to so large an extent on hay. Both in England 
and in Sweden, the cost «1 rearing a two-year-old heifer is subject 
to a deduction on the score of the manure made in the house. 
According to the foregoing Table, the value of this would be 
about double its woith in England, the' estimated manurial 
value of the hay alone being, according to Mr. Lawes, no less 
than 5/. 16s. (76 cwt. at 1/. 10.s. (W), even if reckoned as meadow- 
hay instead of artificial grass; while the straw, cavings, roots, 
and meal would add at least another to the estimated value 
of the manure.* 

Exportation of Swedish Cattle . — Gothenburg is the chief poit 
from which cattle are exported from Sweden to England. The} 
are chiefly oxen, but cows nnd calves aie also sent. Arriving in 
Gothenburg, whether by rail oi road, they are either put into 
the public lair, near the railway station, apparently a very well 
managed establishment, or the> are taken to the private lairs 
belonging to the exporters, which are situated some distance 
from the town. The principal c»xporter has a lair in which he 
can put up f3()0 head of Ciittle. When kept in the public lair 
until it is time to ship thc*m, the exporters pay about 3Jc/ per 
head of cattle per diem for lairage, and extra for food according 
to the season. In 1H73 the chnrge lor this item was about lOd. 
per head j)er da), ])ut in the following year it was nearly double. 
On the voyage the cattle get a httle Ijay and water, the latter, I 
was informed, being rendered necessaiy by the imperfect venti- 
lation of the steamboats. 1 c annot avoid taking this opportunity 
of reiterating my opinion that all such steamers should be com- 
pulsorily furnished with blast-fan ventilators, driven by steam 
from the ordinary boiler. I have shown in my Report on the 
“ Trade in Animals,”t that such appliances are easily added to 
existing steamers, and arc at the sanq^ime cheap and effective. 

The c*ommission-agent in Gothenburg is appointed by the 
Agricultural Society of the district, to which he gives a gua- 
rantee-bond of about 2750/., while the Society guarantees to the 
exporter the money which his beasts realise when sold. I was 
informed that the commission-agent is not allowed to charge 
the exporter more than 2.^. 3r/. per head of cattle, and about 6|d. 
per head of sheep or pigs. Tlie freight and other charges from 

♦ Lady Pigot quotes figures furnisfied her by Mr. Hugh Aylmer, of West 
Doreham Abbey, wowiDg that the cost of briugitig up a Shorthorn Btcei (by a 
pvdigree bull out of a common bred cow), and futteniwj it off at two years old. in 
35/. 18s. 8d., subject to a deduction oi* 71. for value of the manure, aud of .82. foi 
milk of oow for tliri e months after the calf was weaned, leaving a net oobt of 
251, 13«. 8d. Vide op, pp. 64 and 65. 
t * Jo urn. Boy Agri Soc.,* 2nd Senes, vol. ix. pait 1, p. 235. 1878. 
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<lotbenbuTg to the cattle-market at Islingfton amount to 37<. per 
head, exclusive of insurance ; therefore the total expenses need 
not much exceed 21 . per beast. 

With regard to the quality of the cattle which have hitherto 
been sent to Great Britain from Sweden and Norway, 1 have 
been so fortunate as to obtain the opinion of Messrs. Swin and 
Sons of Edinburgh, contained in the following extract from a 
letter to me, dated June 80th, 1874. It is only necessary to 
preface this extract by stating that Messrs. Swan and Sons have 
as large a trade in cattle with the European Continent as any 
firm in the British Isles, and that their statements are entitled t(» 
the weight due to the results of long and extensive experience. 

“ Norway. — In 1858, one of this firm was commissioned to go 
out to buy cattle, a vessel being sent from Leith on the recom- 
mendation of the at that time Professor of Agriculture in Norway, 
the owner commissioning us to fill her with cattle, and resell 
them here on his account. After travelling through a large 
tract ol country from Bergcm inland, the cattle were found of so 
Inferior a breed — bulls, cows, and heifers being grazed indiscrimi- 
nately — and the stock, never originally of a good clasSy were so 
diminutive and unsuitable, that he returned with one cow as a 
sample. The Norwegian cattle, so far as we have had them, are 
much like the Shetland breed, therefore so long as they main- 
tain the present breed in its purity, they are not calculated, ’either 
as stores or fat, to afford this country any source of supply ; the 
best we have had this year from Christiania have averaged about 
14/. a-picce, fat, and these our consigners intimated were first- 
<*lass quality. So long as the system of in-and-in breeding 
is allowed, they are likely to get worse in place of better, and, 
judging from our experience, there has been no general improve- 
ment amongst Norwegian cattle since 1858. 

“ Sweden. — From this country we get the best and the worst 
cattle sent us from the Continent. The native yellow bullocks, 
which come from Gothenburg and Malmo, are, as a rule, plain, 
and sell very large for the money. With, in some seasons, a 
scarcity of home-bred store stock, some of our farmers have 
been induced to buy them in the autumn for fattening; these* 
have generally done wonderfully well on turnips, but their 
natural roughness, even at small prices, prevents our farmers, as 
a rule, from buying them. There are, however, many prime fat 
cattle, Shorthorn crosses, now raised in Sweden, which, sent here 
fat, make close on home-fed cattle quotations. 

“ Were good Shorthorn bulls introduced amongst those districts 
where cattle are bred, this country could supplement our own 
want of store cattle, as the native breeds have size and hardihoocl, 
nnd they would also be very materially improved in symmetry. 
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One of our firm, lately in Aarhuus, nt the Jutland Fat Cattle^ 
Show, met a Swedish Professor who advocated the advantage 
ol Shorthorns being imported into Sweden. The ordinary run ot 
Swedish bullocks make from 14/. to 18/. or 19/. each, though 
some old work-oxen occasionally reach 30/., and even more, wheiJL 
stall-fed ifi their own country ; while crossed-Shorthorns from 
the same country make, as three-year-olds, 22/. to 32/. each 
From Sweden therefore, by judicious Shorthorn-crossing, a large 
supply of first-class iat cattle, as well as useful and saleable^ 
stores, miglit readily be available. 

‘‘At present we have laigc lots of calving-cows, which ai(' 
readily bought by Edinburgh dairymen, — foieign tows consti- 
tuting the whole stock in some tldiiies in the city. These make 
prices \arjing from 7/. to 157. each, as a lulc milk well, and 
from theii small cost aie less lisk to the d.iirjman ; while when 
fat they fiecjuently make 37. to 57. a-piece o\^‘r inlaid price, 
Ayrshires or Shorthorns geneially losing nearly as much com- 
paratively between purchase by the daiiyman and sale to tlu^ 
butcher. The cross in this class of stock, therefore, would 
likewise be beneficial, many of our best dairymen refusing 
them at piesent from the same cause as the farmers do the store 
cattle of the native breed.” 


Sheep. 

Although every farmei keeps a few sheep, sheep farming, as 
we understand it, scarcely exists in Sweden and Norway. The 
few sheep or goats seen on e^en the smallest farm are kept 
more for domestic use than as a source of profit, more for the 
wool than the meat, and in some districts, as in Dalarne. 
chiefly as the source of supply of the sheepskin jacket, which is 
part of the national c ostuine of both men and women. 

The province of Scune, in the South of Sweden, is the only 
district in which large flocks of s»he^ are fiequently met with 
on arable land ; but even there almost eveiy farmer whom 1 
questioned on tlie subject told me that formerly he kept more 
sheep, that they did not pay, and that he had reduced his flock. 
The fact is, sheep are an cxpensi\ e stock to feed, and a troublesome 
stock to look after during the long wintei, and therefore good 
sheep-farming is most frequently to be seen in that part of the 
country where the winters are neither so long nor so severe as in 
the more northern districts. In Sweden, as in Canada, sheep 
cannot find a large, or even any, portion of their winter food for 
themselves on the pastures, as they do in England, and on that 
account must be less profitable than in this country. 

The sheep-management at Sabyholm, near Landskrona, may 
be described as an example of the better class : 50 Cotswold 
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vwcs and 100 Soutbdowns are kept, the latter breed being pre- 
'ierred, altbougb they do not clip so much wool, partly because 
short wool meets with a readier sale, and partly because the South- 
down lambs are more easily reared. The ewes arc tupped on 
seeds, about the middle or end of September, and go into wintor- 
i|uarters about the end of October to the middle of Novembei, 
according to the season, when they get pea and bean-shucks, and 
long straw with cut turnips. When the Iambs drop in March, 
the ewes are still in the house, and they then receive ^ lb. linsecd- 
cake each, with some hay, in addition to their previous food. 
As soon as the Iambs will cat, they are given peas that have been 
soaked in water, with a little linseed-cake and fine hsiy ; but 
they get no additional food at weaning-tiine, which is generally 
about the beginning of June. 

When the lambs are weaned the ewes are shorn ; the South- 
clowns are clipped once a-year, and the ewes give an average of 
1 lbs, each ; but the C’otswold ewes give from 7 to 8 lbs. each 
in two clips, viz., in June and October. In the summer the 
sheep-stock is kept on seeds without artificial food. 

At one time^ Mr. Tranchell, the proprietor of Sabyholm, had 
i flock of 800 sheep, but finding that they did not paj^ he 
1 educed the number to 300, one-half being breeding-ewes. 1 
endeavoured to learn how it had been ascertained that the sheep 
did not pay, and found that they had been debited with all 

tual expenses and credited with all actual receipts, except that 
they had received credit for the value of only 3 months’ manure ; 
the remainder, probably that dropped about the fields, not being 
capable of collection and \ al nation, had been passed over as worth- 
less. Then what is the value of the “ golden hoof” in Sweden ? 

Very rarely can a true Swedish sheep be now seen in the 
southern provinces of the country, as they have all been crossed 
ior several years with English Southdowns, Cots wolds, oi 
Leicesters, and more rarely with French Merinos. The value of 
good rams may be measured by the fact that Professor Nathorst, 
at Alnarp, gets about 57. 10^. per bead for his Southdown and 
Leicester tups when 18 months old. He sells his draft-ewes at 
per lb., live weight. 

Pigs, 

Almost every farmer in Sweden and Norway keeps pigs 
to consume the refuse products of the dairy. A few, how- 
ever, say that they have been compelled to abandon them on 
account of their liabili^ to measles and scarlet-fever. Many 
Swedish farmers, according to Mr. Juhlin Dannfelt,* ar e no w 

* ‘ Joum. Boy, Agrio. Soc / 2ad Series, vol. viii. part 2, 1872, pp. 273 and 274. 
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feeding calves with skim-milk, instead of making skim-cheesc- 
and feeding the pigs on the whey. I have already stated (p. 
that this practice is adopted by Mr. Swartz, of Hofgarden : 
and doubtless, as markets for good homed-stock become mort^ 
accessible, it will be considerably extended. 

The pigv generally seen on Swedish farms are crosses of tht* 
large Yorkshire or Cumberland breed on the original Swedish ; but 
sometimes Berkshire crosses are seen, and occasionally, as an 
article de luxe^ a specimen of one or other of our smaller breeds. 

Dairy-fanners who make whole-milk cheese, and devote a 
considerable quantity of corn as well as all the whey to th(‘ 
manufacture of pork, may turn out half as^ many fat pigs in tlu** 
year as they have dairy-cows. Comparatively few farmers, 
however, reach tlii'4 proportion, as they either sell part of their 
milk, make butter and skim-cheese, rear a certain number oi‘ 
calves, or, most generally, have not sufRcient corn to fatten 
pigs as well as keep their horsc^s and cattle throughout the 
winter. The usual allowance of corn for feeding pigs is from 
2 to 3 lbs. each per diem, in addition to whey, wash, potatoes^ 
&c,, for about a couple of months before they are sold. When 
sold, the} generally weigh from 200 to 240 lbs., live weight, and 
from 3^d. to Ad. per lb. 


Dairying. 

Two aclinirablc ai tides on Swedish Dairying, by our honoraiy 
member, Mr. Juhlin Daniifelt, have already been published in 
this Journal ;* and to them I would refer every one interested in 
the subject, if they wish thoioughly to understand the manner 
in which this branch of agricultural industry is carried out in 
a northern climate. It is unnec-essary for me to go over thc‘ 
ground that has thus been so thoroughly explored by Mr. Danii- 
felt, ’liz., the small-fann dairying, and the manufacture of cheese 
and butter at factories under differedr^ystems of co-operation. 
I shall therefore restrict myself to a rapid glance at the dairying 
of large farms, under the three aspects of, (1) sale of milk to- 
towns, (2) butter-making, and (3) cheese-making. 

Sale of Milk to Toions . — The price obtained for milk sent 
to large towns varies from 25 ore per kanna = per gallon, 
in the summer months, in the south of Sweden, to 40 ore per 
kanna = 9-id., at Gefle, in the north. In the winter the price in 
the south rises to 29 or 30 ore per kanna, equal to about 7</. per 
gallon. It is not usual for the farmer to deliver the milk. The* 
milkman purchases it for a stipulated price on the spot, and the 



Report on the Agriculture of Sweden and Norway. 

farmer agrees to place at his disposal one, two, or more hoises^ 
and a cart or two, according to the quantity of milk to be de- 
livered. Lodging accommodation and wood are also furnishefl 
to a stipulated number of servants employed by the milkman. 

Butter-makinff . — Scandinavian butter has of late years acquired 
a \ery high reputation, chiefly owing, I believe, to the ice-watei 
system of setting milk, which was discovered by Mr. Swartz, of 
Hofgarden, near Wadstena, the gentleman who has already been 
so frequently referred to in this Report. Deep cans nearly full 
of milk are placed in tanks containing a mixture of water and 
ice, having a temperature of about 39® Fahr. The milk is thus 
brought to a temperature of about 41 to 43”^ Fahr., and the cream 
to within 2 or 3 degrees of th< milk. Butter, under this system, is 
made from sweet cream, which has been taken off the milk aitei 
it has stood 24 or 30 hours. Before churning, the cream should^ 
be warmed to a temperature of .">5* Fahr. in summer, and of 57 
to 59° in winter. This is done by placing the vessel containing 
the cream in one nearly filled with water heated to 98*^ Fahr., 
until the cream has acquired the proper tcin])erature. Churning 
is done at the rate of GO to 70 strokes per minute, and the 
butter comes in from three-quarters of an hour to an hour. Mr. 
Swartz finds that 100 kannor (57J gallons) of milk will produc'c 
20 Sw. lbs. (18J Eng. lbs ) of butter, 32 Sw. lbs. (29| Eng. lbs.) 
of skim-cheese, 16 kannor (9:J gallons) of butter-milk, and r»0 
kannor (34 J gallons) of whey. The price at which Mr. Swartz 
sold his butter in 1874 is equal to about 130s. per cwt. delivered 
in Goteborg, the deli>er^ costing about 6.s. per cwt. 

On some farms there is a mixed system of butter-making, 
i ombined with either the sale of milk or the manufacture of 

half-milk ” cheese. In such cases the milk may be skimmed 
jifter having stood onl> 12 hours, when of course a smaller 
rc^turn of butter per gallon of milk is obtained, the remaining 
Cl earn contributing, however, to the richness of the cheese. 
I'he chief reason for these and other variations appears to be 
that, owing to the^very general practice of making butter first, 
and then cheese from the skim-milk, skim-cheese has l>ecome 
more or less of a drug in the market, and other ways of utilising 
the skim-milk are therefore sought after.* 

Although Mr. Swartz’s ice-water method has been almost 
universally adopted on the large and better-managed farms ol 
Sweden, there are some who use it without realising that its 
object is to hasten the rising of the cream, and thus to cnsuie 
sweet-cream butter being obtainable at all seasons of the year. 
Thus I have seen a milk-house which has been altered to enable 

• On this point see the second of Mr, Dannfelt’s papers alreadj referred to. 
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the ice-water method to be pursued, and yet the cream is still 
kept to get sour, and the butter made on the old system. 

A capital butter-making machine, originally of American 
•origin, but much improved by, 1 believe, Messrs. Caroc and 
Leth, of Aarhuus, Denmark, is also coming into use in Sweden. 
1 therefore give the annexed plan and section (Figs. 9 and 10), 
which were drawn from a machine which we saw at work, by 
my friend and fellow-traveller in Denmark, Mr, F. Wilton, 
ol the East London Railway. Descriptions of the variations of 
this machine w ill come more properly into the Report on Den- 
mark ; but 1 give the annexed sketches at once for the benefit 
of our own butter-makers on a large scale. 

The butter is placed on the circular table (see Fig. 10), the 
central portion of which is raised as indicated by the dotted 
lines in Fig. 9. R) turning the handle, the bevelled cog-roller 
is made to ic^volvc at the same time as the table. The person 
in charge keeps the cog-roller supplied, as it wc‘re, with butter, 
and the pressure exerted during its }>assage between the table 
and the i oiler squeezes out the butteimilk and consolidates 
its textur<\ The buttermilk flows down the slanting table to 
the gutter (c), and through the pipe {d) to the reservoir (e), from 
which it can be transferred to any other receptacle. The butter 
is prevented from adhciing to the inner and outer sides of the 
table, as well as from getting to the axis of the cog-roller by the 
scrapers (a a) ; while the upper scraper (&, Fig, 10) takes off 
any butter that may adhere to the roller. An experienced 
attendant knows, both by the colour of the expressed buttermilk 
and by the texture t)f the butter, when to stop the operation of 
^‘making” or “working,’’ for which this machine is so admir- 
ably adapted. 

Vheese^making, — So much has been written about cheese- 
making, that it might be reasonably anticipated that nothing 
very novel could come out of Sj^i^en. The reverse, however, 
is the fact ; for Mr. Swartz has invented a mechanical arrange- 
ment for the manipulation of the curd, and a system of cheese- 
making, which, so far as I know, is entirely new to England. 
As this systemiis used to a considerable extent both in Norway 
and Sweden, a sketch of its leading features may claim a place 
in this Report 

An ordinary metal cheese-tub, with false bottom and sides 
for receiving hot water to heat the milk and cook the curd, is 
furnished with a partial cover to the width of one-half the 
radius of the tub, leaving a circular open space in the centre. 
A spindle is fixed vertically in the axis of the tub, and carries 
on it about 4 or 5 curd-breakers, having a width nearly equ^il to 
the internal radius of the tub, and the knives disposed in various 
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Figs. 9 and 10 . — Elevation and Plan of Butter making Machine 
need in Scandinavia. 

Fig 9 — ^Elbvation. 



Fig 10. — Plan. 



«, a. GvUempm for brlngliig Uw batter to tbe reUer fnm the oenM and oatelde maistoe 
or the tabla 

b Scrajper for doanalog the toller (a bevelled ooe revolving igpUnid the oonloal table) 
e Groove, or gutter, for eonv^lng the bniter-Dilk to the pipea benaat L 
iZ, d Pipea for carrying off the butter milk to the raaeiver, e. 
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directions, thus : — vertical, horizontal, from the centre outwards 
and downwards, and vice versa. 

The ix)ilk is heated to 11 \ when the rennet is added, also 
white-wine vinegar in the proportion of 1 pint per 100 gallons. 
The milk then stands for about an hour, after which the dairy- 
maid begins to work the curd-breaker very gently, increasing 
the spe^ gradually for half-an-hour, after which time the 
spindle is attached by a movable rod to a horse-gear. The 
curd-breaker is then worked by horse-power for an hour and a 
half; during the first half-hoUr the curds and whey are kept 
at the same temperature as before ; during the second they are 
gradually raised to 1)0°, at which temperatun* they are kept for 
the third half-hour. The whey is then run off. and the curd put 
to stand for 24 hours on a frame with a perforated bottom, 
which allows the rt*maining whey to drain off. During this 
time the curd is turned, but not pressed. 

The curd is next ])ut back into the cheese-tub for 24 hours ; 
but this time the spaces between the double sides and bottom 
are filled with ice and water, so as to reduce the temperature of 
the curd as low as possible. The curd is then ground twice, 
salted with 2 per cent, of its weight ol salt, packed in frames at 
a temperature ol 55° Fahr., and pressed for lour days, viz., one 
day in the press-cloth, and afterwards three days in sewn cloth, 
in which it lemains lor two months, being kept at a tempe- 
rature of about ()2‘^ to 64° the first month, and afterwards cooler. 

Both whole-milk cheese and skim-cheese have* been made on 
this system on a large scale, and Mr. Swaitz expresses himself 
well satisfied with its success. The great meiit which he claims 
for it is that it imparts to the cheese a richer flavour than under 
the old system could be obtained with the same percentage of 
butter in the milk. Of late, however, the state of the butter- 
market has rendered butter-making more profitable than the 
manufacture of whole-milk cheese ; therefore I saw, with few 
exceptions, only skim-cheeso made on thi^^stem. These skim- 
cheeses, in Mr. Swartz’s and other dairies, exhibited a remarkable 
tendency to heave,” not in the ordinary manner nor from the 
ordinary cause (the retention of whey in the curd), but appa- 
rently because the low temperature to which the curd had been 
subjected before being put into the press had contracted the 
atmospheric air contained in its pores. Subsequently, when the 
cheese was placed in a temperature of over 60° this air expanded, 
and as a consequence both its faces, as well as its sides, exhibited 
a greater or less convexity. Notwithstanding this defect in 
appearance, and the overstocked condition of the skim-cheese 
market, Mr. Swartz was getting, last September, 4^. per English 
lb. for his skim-cheeses when three months old. 
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“ Well-to-do” people in Sweden eat a very thin slice of cheese 
on bread-and-butter before dinner, or something else as an eqiliva- 
lent. Cheese is their Alpha and our Omega ; and the little they 
eat they like highly flavoured. The flavour is obtainjed by 
gradually raising the temperature of the “ mess,” in the course 
of the two hours occupied by the separation of the curd, from 
84° to as much as 102° Fahr., the cheese being otherwise 
made on Mr. Swartz’s method. If a cheese heaves very much 
it is sometimes cut into small pieces, soaked in warm milk, and 
re-made ; the flavour of such cheeses will eventually be very 
high, and proportionately appreciated by the devotees of the 
Smbrdgshord, 

“ Cheddar ” cheese for ordinary use or for export is made 
from whole-milk, and sold at about 72^?. per 120 lbs., if of good 
quality and flavour. Also butter may be made from the cream of 
the evening milk, and <‘lieese made from the morning’s milking, 
added to the skim-milk of the evening. If very well made, such 
“ half-skim ” cheese has brought as much as 64^. per 120 lbs. 
Both skim and half-skim cheese are not unfrequently made 
without the addition of salt to the curd, the cheese being in that 
case soaked in brine for a certain number of days, as is the 
practice in Holland. A sprinkling of (*arraway-seeds in the curd 
is also considered an improvement to ch<*esc intended for home 
consumption. 

Yet another kind of cheese is called ‘‘Priest’s Cheese,” which 
appears to have had its origin in the ancient custom of paying 
tithes in kind. A large quantity of tithe-milk was thus brought 
together periodically, and it was absolutely necessary to turn it 
quickly into a useful commodity that would keep, and so “ Priest’s 
Cheese” was made on the spot. 1 was informed that the curds and 
whey are heat(‘d to 90° Fahr., and kept at that temperature for a 
quarter of an hour. The curd is cut, collected, and drained, and 
then pressed together with the hand only. 

Whey-cheese has already been referred to in the first of Mr. 
Dannfelt s papers, and described in detail in the succeeding note 
by Dr. Voelcker, in vol. vi, (2nd Scries), p. 333. 

A Meat-making Farm. 

Having given a sketch of the general farm-practice in Sweden 
and Norway, I shall now illustrate the subject by describing 
two first-rate farms in some detail. The first of these is Mr, Axel 
Dickson’s farm at Kyleberg, near Wadstena, which is managed 
on a system entirely different from that which has hitherto 
been described, and with the production of meat as the chief 
object of the stock-farming. The second is Mr. Axel Odelberg s 

o 2 
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farm at Enskede, near Stockholm, which I believe to exhibit the 
national system of farmini^, namely, for the production of milk, 
under its most profitable aspect. 

Kyleberg is situated in one of the best agricultural distripts of 
Sweden, not far from the shores of Lake Wettern, and from 7 
to 10 English miles from the railway-stations of Skennige and 
Mjolby, on the one side, and from the steamboat-stations of 
Wadstena and Odeshiig on the other. The district consists of a 
large undulating plain ; the land varies in strength, but is gene- 
rally of good quality. Large farms and large fields predominate ; 
and although the district, as a whole, appeared to me better cul- 
tivated than most parts of Sweden, there were comparatively few 
roots to be seen, and generally the fields bore evidence that the 
same system is pursued in tliis as in other districts, subject 
to a modification in the case of those farmers who grow sugar- 
beet for the Wadstena factory. 

One of the farms adjoining Kyleberg is a “ peasant-farm ” of 
about 160 acres, the rotation of crops being, (1) bare fallow, ma- 
nured ; (2) rye ; (3) and (4) seeds ; (5) mixture of oats and 
barley ; (6) bare fallow ; (7) wheat or barley ; (8) tares and oats ; 
^9) mixture of oats and barley. Thus two-ninths of the land are 
in bare fallow every year, two-ninths in grass, one-ninth in tares, 
and four-ninths in corn, and manure is applied only to the fallow 
for rye; and yet not less than 5 horses (generally 6) and 
10 oxen arc required to work this farm. The staff of labourers 
is never less than 5, in addition to the occupier himself, who 
probably works harder than any of them. From 16 to 20 
cows arc kept, and most of the butter and cheese made is con- 
sumed by the farmer and his men. The rent paid is about half 
a guinea per acre, and the farmer is looked upon as in advance 
4>f his order. 

This little digression is necessary to show that Kyleberg does 
not lie in a district exceptionally favouit^in its soil or climate. 
In fact, it is about three or four miles from Hofgarden, so often 
mentioned in the preceding pages. 

Kyleberg consists of nearly 900 imp. acres of rather strong 
land, of which about 136 acres are in permanent old grass ; 
140 acres which have been reclaimed from the lake are planted 
with trees, amongst which coarse grass and reeds furnish auxiliary 
keep ; 68 J acres are partly occupied by soldiers, and partly 
let to labourers ; and 16 acres comprise the park, gardens, &c. 
'The land under the plough is cropped as follows (A) 103 
acres under a six-course shift, viz., (1) turnips or other roots; 
i(2) barley; (3) and (4) seeds mown and aftermath fed; (5) 

I . , — , ■ 


* On this point see p. 255. 
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wheat, the ley having been ploughed out in July ; (6) mixture 
of oats and barley. (B) about 383 acres are under a seven- 
course shift, of 55-acre fields, viz., (1) bare fallow or turnips ; 
(2) rye after fallow, and barley after turnips ; (3) and (4) seeds 
mown ; (5) tares, cut green ; (6) wheat ; (7) mixture of barley 
and oats. (C) 68 acres under a four-course shift (1 ) roots, last 
year carrots ; (2) barley, followed the same year by (3) rye, cut 
green the next spring, and succeeded by tares and oats, also cut 
green ; (4) barley, or mixed barley and oats. With reference to 
this shift it should be mentioned, that the taking of fodder-rye 
after barley, to be succeeded the same y ear by tares, is an experi- 
mental effort to get two green crops in one year. If it succeeds 
as well as it bids fair to do, Mr. Dickson will have once more 
well earned his present reputation as a pioneer in advanced 
Swedish farming. 

At present Mr. Dickson is going over his six-course shift with 
two root-crops in succession, with a view of thoroughly cleaning 
the land and putting it into better heart. Sometimes also he 
allows the grass to remain longer than two years, if it is good 
enough. Seven years ago Mr. Dickson bought a set of Howard’s 
round-about steam-tackle. The economy and ad\ antage of using 
steam, by enabling the fullest use to be made of every favourable 
day in the short Swedish season for the outdoor work of the 
farm, appear to have been very generally admitted by those 
who have seen his tackle at work, Mr. Dickson’s ordinary 
farm-labourers having soon acquired the necessary facility in 
its use. His example has not hitherto been followc*d ; but I 
shall be surprised if the next year or two does not witness the 
introduction of one, if not two, other sets of steam-tackle into 
Sweden. 


Baie fallow^ followed hy Bye , — Tlie stubble is generally steam-cultivated 
as soon as possible after harvest. In spiiuj; the land is ploughed or cross- 
eiiltivated by steam, and then hai rowed, the sladd following the harrow. 
Farmyard-manure is carted out in June and ploughed in immediately. Rye 
IS sown the middle of August, and the X)reparation of the seed-bed is as follows 
the land should bo left at least three weeks alter the dung is ploughed lu, 
when It is hariowed previous to sowing, if, however, it has bwoine haid, in 
consequence of wet weather, or if weeds render it necessary, it is gone lightly 
over with the steam-cultivator or the &id. From 10 to 11 pecks of rye are 
drilled per acre, and a good crojj is from 5 to 6 quarters 
Seeds , — ^Tbe mixture used is about 10 to 12 lbs. of red clo\er, li f"* ^ 
more of alsike, 7 or 8 lbs. of Timothy, and enough rye-grass to make rathei 
over 28 lbs. per imperial acre. All the seeds arc sown with a broadcast ma- 
chine, as soon as possible in the spring when on r} e, or on the barley 
diately after it is sown. Mowing takes place between Midsumnier and tie 
^ginning of July, according to the season, Mr. Dickson preferring to cut oe OTe 
^yograsa flowers, as the quality of the hay is then much bstte 5 
although the quantity is necessarily short, a good d-ltcrmath is , . 

may be either cut or fed. Originally he had his ryegrass-seod from It ^ 1 
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now he reserves a patch for seed every year, and in this way he has not 
only acclimatized the seed, hut albo, with careful winnowing, much im- 
pioved Its quality. Ihe same method is pursued in the selection of gram 
for seed. 

Tares — The seeds are broken up m the autumn by steam or cittle, the 
land IS harrowed in spring and sown m the middle of Apiil with rathei more 
than 4 bushels of seed, two-thuds being tarts and one- third oats ptr acre, 
150 lbs of Mejillones or Baker^ gua lo, with 19 jicr cent soluble phosphate 
guaranteed, having been fiist a} piled The tms are eut green as wanted, 
beginning not later than the middle of July, about the time that they com- 
mence podding 

Wh^ —The tarc-stulble is broken up by the steam-plough or culti\ ator at 
the end of July, sometimts the beginning of 4u^ust, and the land is then 
harrowed, sladdcd, and drilled with 10 to 11 pecks of wheat per acre at the 
end of August, 01 as socn as jio&sible, early sowing being preferred Ihe 
harvest is t,enerally in August, the crop is cut by a cs| ing-mochine, if |os- 
sible, and all harvest opeiations are itrformed by the regular staflP of farm 
labourers The crop is mi illy the same as lyc, oi \ httle more, and the 
manure used ft i it is also l'“0 II s ] ( i ere el Mejillones, oi Bake I’s ^uano, put 
in witii the dull imnudi itcly after the seed 

Blandseed (nntture of Oats and LarJey) — 1 he climate cf 1 ylebeifg is too 
dry for the growth of oits as a sepuate crep, theieitre they are j.iown inter- 
mixed with bailey, and a ceitun quinlity sepii itid ifterwiids, it required 
Blandseed follows wheat, the stubble 1 eiiip, br ktn i p in the same wiy as foi 
that crop 1 lom 14 to 1() or 1 7 leeks e 1 sec 1 is sown either by hand or witli 
a broadcast machine ibout the middle ei end of April, and followed as usual 
by 160 lbs of Me|illoncs, oi Bakti s piuno Mr Dickson is doubtful of the 
advantage ol dnllmg spring corn, as he thinks that the f,round is not so well 
covered m that wiy as when sown bioideist — in imioitant consieleration in 
his dry climate Ihe cultiviiu n ol I nicy decs not diller essentially iiom 
that of blandseed, and it may be mentioned tnit this jear one jieeje yielded 
over 6 quarters per imiitnal acre 

— This ciop follows blandseed in the 4 ii 0 course shifts, about 
18 acres being grown in rue oi the ctliei li ] i ssiblc, the manuie is caited in 
the autumn on the stubble, which is then pUughed, sometimes by steam to 
the depth of 8 oi 10 inches, but ( theiwise by horses or oxen, 8 inches deej 
If the stubble is not manun d in the autumn, the steam-cultivator is used 
instead of the plough , m 1 the m inuie is | ut cu the land in spring, and got in 
with the plough or cultivatoi Generally it r< quires only harrowing again, 
but sometimes the use ol either the cultiv itor or the &id is necessary to get a 
good tilth Just before planting, the usual dicssmg oi 150 lbs of Mejillones, 
or Baker’s guano, is sown 9 he potatoes aie pi inte^ .the middle of Mhy, the 
setts being placed in the furrows made by a j lough which precedes the planter, 
and covered by one which follows him A shi rt time after planting, the land 
is levelled with the “sladd” and then left until the jotatocs appear, when it 
Is harrowed During early growth a double-row horse-hoc is use^ as required, 
to keep the land clean, hand hoeing being also resorted to When the plants 
are ready they are earthed up once or twice with a double-mouldboard plough, 
and kept clean, as necessary Harvesting is done with Howard’s potato-plough. 
The ordinary crop is from 220 to 260 bushels per acre, though as much as 
375 bushels has obtained m an exceptional season. 

Tumsps —The cultivation of the hmd is the same as for potatoes About 
6 lbs. of seed is drilled per acre , commencing with Swedish turnips, if pos- 
sible, m the middle of April, aud continuing them until the middle or end of 
May. White and yellow tumippi are sown until the beginning or even the 
middle of June. This year about 35 acres were sown, all Swedes. White and 
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yellow turnips are only sown when Swedes cannot be got in early enough, or 
wlien re-sowmg is necessary. 

Carrots , — ^The land is prei)ared as for turnips ; but, if possible, the manure 
should be got in during the autumn. About 4 or 5 lbs. of white Iklgian carrot, 
per acre, is dropped m by women, who use small hoes, the handles of which 
exactly measure the distance between the plants. The after-cultivation is the 
same as fur other roots. Carrots are best after potatoes or Swedes, as they 
do Iwtter without stable-dung. They are harvested by pulling, and using 
digging-forks, when neccsbary, by the ordinary staff of farm ■labourers. 

Lucerne , — About an acie and a half has been sown as an experiment, in- 
stead of clover-seed, 20 lbs of seed per acre being used. 1874 was the second 
year, and, notwithstanding the diy season, a small mowing was obtained. The 
first year the yield was very little. This plant grows almost wild in some parts 
of Sweden, having probibly been impoited with other farm-seeds. This fact 
encourages the idea that it may be successfully cultivated. 

Cattle . — About 40 Sliortborn cows arc kept, and all the calves 
are reared. Last September, the young stock consisted of 10 
in-calf heifers, IT) yearlings, 15 two-year-olds, 20 calves, and 5 
young bulls. Calves drop all the year round, but generally come 
from the middle of January to the middle of May. They are 
sold at all ages, from 1 week to 6 or 8 months old, and customers 
come from all parts of Swcnlen. The price of a bull-calf a 
week old is 4 guineas; at a month old, one would fetch 11 . ; 
and at 6 months, 18Z. 

The cows are kept on grass day and night, from about the 
lOtli of June until the beginning of October, and if the pastures 
are dot very good, they get some tares on it ; hut this year the 
mild autumn enabled them to he kept on the pastures by day 
until the middle of November. This was a great help, as the 
shortness of the hay and root crops rendered the keep of so 
many cattle of all kinds (over 200 head, including cows, young 
stock, feeding cattle of all ages, and working oxen) as are to be 
found on Kyleherg, during a long winter, a matter of con- 
siderable anxiety. In view of these circumstances, the following 
dietary has been arranged for the winter of 1874-75 : — Cows 
will have 4 lbs, good hay, 5 lbs. blandsccd meal, and 27 lbs. 
roots (carrots, swedes, and steamed potatoes) per diem ; also straw 
as much as they will eat, partly cut for mixing, and partly uncut 
and mixed with the hay. 

The roots, meal, chopped straw, and chaff, are all mixed and 
pressed down in boxes, holding enough for one day, and the 
mixture is allowed to become slightly heated. The chaff and 
chopped straw are first put down in a layer of about 4 inches, 
then sprinkled over with water. A portion of the pulped roots, 
or steamed and crushed potatoes, is then spread over the straw, 
&c., and then more straw sprinkled over. All are then 
and pressed down, and the same process is repeated until the 
box or bin is as full as is required for the number of cows. 



232 Report on the Agriculture of Sweden and Norway. 

The cows are fed at 5 A.H. with mixture as above ; at 7 
they have water and a little straw afterwards ; and at 11.30 A.M. 
the same as at 5. At 1 v.M. they are watered, and then get a 
little hay or straw ; at 4.30 P.M. mixture as at 5 A.M., and finally 
at 8 F.M., blandseed straw. Just after calving, the cows get a 
little more meal (2 or 3 lbs.), given generally in water, and 
sometimes sprinkled over other food, also a little more hay 
under ordinary circumstances. Their average production of 
milk exceeds 500 gallons per annum. 

The same principle of feeding is carried out for the working- 
oxen and the feeding-stock, only that the former get a little less 
meal and hay, and the latter 10 or 12 lbs. of meal and cake,, 
and more roots. The root-crop of 1874 having been very light, 
the feeding-beasts ha\e this winter received no whole swedes; 
nevertheless they have done very well, but probably not improved 
so rapidly as usual. 

From 30 to 35 feeding-beasts, crossed Shorthorn and the 
Swedish Herrgardsrace, arc bought at about b months old, and 
sold fat at about 3 ^cars old. They come in as calves in October, 
and arc treated the same as those of Mr. Dickson’s own breeding. 
When roots are plentiful, they are fed on turnips and straw ; but 
if not, as this year, they get mixture like that made for the cows, 
and about ^ lb. of oilcake per head. In summer, the feeding 
stock go on as good grass as possible, and if it is not good 
enough, they get ^ lb. of oilcake each. In October they go into 
the houses, as a rule, and arc fed as before, but with larger 
quantities. In the spring they again go on the grass, and the 
third winter they are given as many turnips as they can eat, 
though if the turnips run short, they get oilcake and oatmeal^ 
some requiring more of this assistance than others. They arc 
finished off in April with an increase of meal and some oilcake. 
When sold, the beasts weigh from 1500 to over 1800 English 
lbs. live weight, and fetch from 27 rd. to 30 rd. per centner, 
equal to about Ad. to per English IklTt About 30 fat beasts 
are sold yearly in Gothenburg, and most of them go to England. 
Like most English feeders, Mr. Dickson finds that the cattle leave 
little or no profit except in the manure ; but he is quite satisfied 
with the results which he thereby obtains in his crops. It may be 
mentioned, as an indication of the quality of the swedes, that cattle 
can be fattened entirely on them and straw, though it is not done. 

Sheep and Pigs.—Wery little need be said under this head, 
for although 30 Cheviot ewes and 5 breeding-sows are kept, and 
their produce reared, it is only because the requirements of the 
estate ren&t the home production of mutton, pork, and bacon^ 
a matter of convenience, and there is nothing in the management 
of the animals that calls for detailed description. 
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Horses . — ^Bearing in mind what has already been stated (p. 198) 
as to the liorse-power required to work a farm in Sweden/ it 
will be interesting to ascertain the reduction of such force caused 
by the use of steam-tackle. Twelve horses and 16 working- 
oxen are used for working Kyleberg, and as the total amount of 
land under rotation is 554 acres, this gives an average of 5 draught- 
animals to every 100 acres under the plough. On an ordinary 
Swedish farm, 80 acres of this would be in bare fallow, and 240 
acres in seeds ; but on Kylcberg, only 27 acres are in bare fallow, 
and 144 acres in seeds. The staff of draught-animals is there- 
fore not more than two-thirds of the strength usual on large 
farms in Sweden, if wo reckon only the land that needs horse- 
labour in each year. 

In summer the horses are fed chiefly on green tares and clover, 
with very little corn. In winter they get from 10 to 12 lbs. of 
oats (whole and crushed), and from 10 to 12 lbs. of hay per 
diem. The working-oxcm get, in summer, tares and oat-straw, 
or some other green food, such as cut grass. In winter they get 
a few turnips, and about 10 lbs. of hay, otherwise 2 lbs. of oat- 
meal, 1 gallon of turnips, and as much straw as they can eat. 

Labourers . — When Mr. Dickson bought Kyleberg, the land had 
been cropped on the two-field system, half fallow and half corn, 
and the land was manured about once in 30 years. The labourers 
lived in hovels, and were paid in kind, giving so many days’ 
work for a stipulated quantity of each description of produce. 
It is unnecessary, however, to describe the difficulties which 
attended and obstructc'd the alterations made by Mr. Dickson, 
either in the course of cropping or in the treatment of the 
labourers. 

The labourers are now hired in July, for the twelve months 
commencing the following October, a system which is not unusual 
in those parts of Sweden where hired labour, properly so termed, 
is the general rule. Commonly the agreement stipulates for 
the payment of so much hiring-money, and so much wages ; but 
Mr. Dickson puts both sums together. His married labourers — 
16 in number — each get about 6Z. 2s. 6d. per annum in money, 
about 27 bushels of rye, 13^ bushels of barley, 3 cubic fathoms 
(of 108 cubic feet each) of wood per annum, and J kanna 
(rather more than 1 quart) of milk per day. His cattle-man 
receives 8Z. 13s. 4d, in money, the same allowance of rye, barley, 
and wood as the labourers, and twice the quantity of milk. The 
bailiff, the foreman, the smith, the carpenter, and every other 
grade of labourer, has his special scale of payment, some being 
very complicated. For instance, the smith (an important man 
on the farm worked by the only steam-plough in Sweden) 
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receives 16Z. 13^. 6rf. in money, 18 bushels of rye, 13-J- bushels 
of barley, rather more than 2 bushels of peas, 9 bushels of 
mixed barley and oats, 3^ bushels of malt, 22J bushels of pota- 
toes, 2 bushels of kohl rabi, 30 head of cabbage, J cwt. pork, 
93 lbs. of beef, 93 lbs. of herrings, 7 gallons of salt, about 3 lbs. 
of lard, and the same quantity of hops, and 4 fathoms of wood 
per annum, as well as 1 kanna (nearly three-fifths of a gallon) 
of milk per day. 

In addition to their wages and allowances, each labourer has 
part of a house and a piece of garden rent-free. The details of 
the construction of the houses for the ordinary farm-labourers, 
which are built to hold lour families each, and those of the 
ample store-cellars and out-houses, will be understood by refer- 
ence to the annexed jilans, sections, and elevations (pp. 235-237), 
which Mr. Dickson was so kind as to trace for me from the 
original drawings. 

Tliese cottages are built of wood, cela ra sans dim ; but they 
cost 340/. per block, including the out-houses ; and Mr. Dick- 
son told me that if he had clay fit for making bricks on his 
estate he would build no more wooden cottages. He thinks 
that they are not much, if any, cheaper in first cost than brick 
cottages, and are continually requiring repairs. If this is the 
case in Sweden, it would obviously be useless to import such 
cottages into England.* Like most of the wooden houses in Swe- 
den, the Kyleberg cottages are stained with a kind of red ochre, 
which is made from a refuse material — an impure red oxide of 
iron — obtained from the sulphur works. This material is mixed 
with meal, oil, turpentine, and a solution of sulphate of iron ; 
and its application tends to preserve the wood from decay. The 
cottages arc roofed with the thin spruce-splints termed ‘ shingle.’ 
Before use, these ‘ chips,’ in appearance, are soaked in a solution 
of sulphate of iron ; and their durability as a roofing material 
was attested by the present excellent condition of the roof of 
Mr. Dickson’s granary, which was b<ml’ twenty-two years ago : 
since then the roof has not been once renewed, and it is per- 
fectly sound now. 

Fences . — The ordinary Swedish fence, hideous to the eye, and 
many practical drawbacks, is at Kyleberg being replaced 
by quick fences, which arc planted on the flat, the plants being 
6 inches apart in a single row. The year after planting they 
ard cut a little to strengthen the bottom, and afterwards are 
trimmed as required. 


* Vide * Journal of the Bath and West of England Society/ 3rd Series, vol. v., 
p. 196. 
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If these fences fulfil the promise of their youth, they will, in 
a few years, add another illusive feature to Kyleberg; and with 
the steam-plough, the Shorthorns, the Cheviot sheep, the turnips, 
the stacks of corn, the reaping-machines, the fixed engine and 
its tall chimney, will tend to make the agricultural travellei 
imagine that he has suddenly stepped from Sweden into the 
neighbourhood of Edinburgh. 

Figs. 11-14 . — IllustratioTM of a Kyleherg Cottage^ mth Accommodation 
for four Families, 



Fig 11 — Front Elevation. 



Fig. la^Seotlon along tbe line a b In Figa. 13 and 1 
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Fig I4«^0roand floor, iriCh acoomiDcdation for two famllicB: a, flTO-plaoo, In ftont of b,tbe oiwn. 
Tlie funlly living above hoe the ngbt to bake with tbe ftmily living beneath them. 
on tbe gromid-floor hae two roome,and one family on the floor above hae three and the other four 
rooms. 
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Figs. 15-17 . — Illustrations of the OuUhuildings to a Kyldberg Cottage 
{to accommdaU four Families). 



Fig. lT.^>4Mdoo along the lins a h, in Fig. 1C. 
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A MiLK-PEODUOiNa Fab^. 

is almost in the suburbs of Stockholm, and is worked 
as^'j^urban dairy-farm with remarkable ingenuity in coinunc- 
tion with a distillery, by their owner, Mr. Axel Odelberg. Here, 
therefoi:e, exist the most favourable conditions for obtaining a 
profitablelresult from the management of a dairy-farm in Sweden ; 
and from this point of view the following sketch of the farming 
and its results may have a special interest. The facts given are 
taken partly from my note-book, partly from Mr. Odelberg’s pub- 
lished pamphlets, and partly from the account of his farm which 
appear^ in the catalogue of Swedish Exhibits at Vienna, 1873. 

The farm is prettily situated in a valley, bounded and broken 
here and there by wooded hills of no great elevation. In the 
lower part of the valley the land is strong loam, containing a 
fair quantit;y of vegetable matter; but nevertlieless difficult to 
work both in very diy and very wet weather. The soil of the 
upper pait of the valley contains more sand, and is therefore 
lighter, though also rich in vegetable matter. There are three 
agricultural divisions of the iaim, viz., the stronger land, the 
lighter land, and the irrigated meadows. 

The stronger land comprises about 227 acres, and is farmed 
on a 10-course shift ; namely, first year, bare fallow, well 
dunged, and lollowed 1)^ rye in the second yeaVy either allowed 
to ripen, or eaten as giecm fodder, according to circumstances, 
and sown out with seeds (Timoth} grass, red clover, and alsike), 
which remain down for thiee >ears. In the sixth year oats are 
taken, and in the se\enth, vetches for fodder, well manure^ ; 
then wheat in the eighth, barley in the ninth, and oats, peas, 
vetches, or other pulse-crops, in the tenth year. 

The lighter portion of the arable land measures about 148 
acres, and is divided into twelve fields, eleven of which have the 
following rotation, while the twelfth is cropped as circumstances 
may render necessary: — (1) bare faVlV, dunged, and now 
and then sown about St. John’s Day with vetches to be used as 
green fodder ; (2) rye or barley, sown out with the mixture of 
clover and grass already mentioned ; (3), (4), and (5;, seeds 
mown; (61 rye, after a deep ploughing and manuring; (71 
potatc^ also manured ; (8) barley ; (9) vetches, dunged ; (10; 
oarleyi and (11) oats. 

The third division of the farm, consisting of 33 acres, is now 
almost ffclusively irrigated meadow-land, which is watered in 
spring "and autumn with accumulations of rain and drainage- 
water from the homestead «nd the surrounding land, including 
the runnings from the stables, cowhouses, &c. It may also here 
be mentioned that four horses are kept in employment carting 
town-manu:|^ from Stockholm to the farm; therefore there is 
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comparatively little need of artificials, although now and then 
the use of superphosphate and sulphate of ammonia may he 
deemed necessary. Mr. Odelberg edso lets a cow-house, with- 
out land, to a man who keeps from 40 to 50 cows, and stL||)plies 
him with as much straw as he requires at half the Government 
tax-price, on condition that the manure becomes the property of 
Mr. Odelberg without payment. The cow-keeper is at liberty 
to feed his cows as he pleases. 

Recently, about 120 acres have been added to the home-farm, 
and since then the stock of cows has reached its maximum. It 
should be remembered that the farm has varied in size from 
time to time, otherwise the great variations in the quantity of 
milk produced, as stated in the accounts of different periods, to 
be quoted presently, will not be properly understood. 

The details of the cultivation of the land need not be given 
here ; but those relating to the treatment of the milch-cows will 
be read with interest. 


From 100 to 120 cows have latterly been kept during the 
winter months, and from 80 to 90 during the summer. They 
are bought in Stockholm within a week of two of calving, and 
are generally of the native Swedish race, crossed more or less ' 
with Dutch, or one of the English breeds. Every year about 
60 or 70 cows are bought, and about the same number sold, for 
as soon as a cow gives less than 2 kannor (about gallon) of 
milk per day, it is sold off. The cows are bought as good as 
they can be obtained, and the prices given vary from 8 guineas 
to nearly 14. The> are sold in good condition, and in 1873 
fetched from 4 to 4 J rd. per liss pund ( = about 3d. per English 
lb.) live weight; but in 1874 they did not fetch more than 
3^ to rd. per liss pund (or not more than 2^d. to 2^d. per 
English lb.) live weight. 

Between 20 and 30 cows — ^the pick of the various purchases 
— are kept for several years, being allowed to run dry previous 
to calving, and otherwise treated as on breeding-farms. The 
average production of milk per cow, taking into consideration 
only the number on the farm at any one time, is 1000 kannor 
(576 gallons) of milk per cow per annum, which is equal to over 
18/. per cow, at 7|c/. per gallon, the price the milk has recently 
fetched on the farm. This does not mean, however, that the 
cows, taken one with another, give this quantity, because as soon 
as a cow gives less than 2 kannor per day it is sold, and re- 
Tj^ed by one that will calve in a week or two, and then give 
WOTi 6 to 8 kannor (2-,!^ to 4|- gallons) per day, though occa- 
sionally not more than 4 kannor {2^ gallons). In this way a 
high average production is kept up ; and with this system, the 
close vicinity oi Stockholm, and the advantages of an adjoining 
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distillery, Enskede ought to furnish an example of a highly pro- 
fitable dairy-farm, if such an establishment exists in Sweden. 

The distillery begins work about October 1st, and from this 
date the number of cows is increased to the maximum as soon 
as possible. As a system, they are kept in the houses all the year 
round ; but if necessary, on account of scarcity of fodder that can 
be cut, they are turned out to graze the aftermath about the begin- 
ning of September. The food given in the houses consists of 
three meals per diem, namely, at 4 A.M., at 3 P.M., and at 7 to 
8 P,M. From the commencement of distillery work the food 
coiftists of a mixture of thick draff and straw, which is left 
during the night to ferment. In the morning, at 4 o’clock, the 
draff is first given ; and when the cows have drunk as much of it 
as they care for, they have as much of the feimented straw and 
draff as they like to take, then a little oatmeal, being a propor- 
tionate part of from to 2^ cwt. allowed for all the cows 
during the day. By .10 to 11 o’clock the byres are cleaned, and 
the cows allowed to remain quiet until 3 o’clock. From 3 to 
6 they are again fed as in the morning. The distillery work 
ends on May 1st ; but there is a reserve of draff which usually 
lasts another fortnight, after which the summer-feeding of the 
cows commences. For the first month — from May 15th to June 
15th — ^their food consists of hay, oats, and straw, mixed together 
and fermented, just as the straw and draff had been in the 
winter. From June 15th to the end of the summer the cows 
are fed on cut grass from the water-meadows, and green vetches ; 
and during the last two or three weeks in September they are 
put on the aftermath by day, getting in the evening cut grass and 
green clover in the houses. All the cows are milked between 
4 and 6 A.M., the best 20 to 30 a second time between 11 and 
12, and the whole again between 4 and 5.30 P.M. The milk 
is sent to Stockholm at six o’clock in the morning and half-past 
five in the evening. It is sold on thq^siin at (in 1874) nearly 
7fd« per gallon to a man who is at the expense and trouble 
of distribution, but who has the use of two horses and a cart 
without payment, as well as three rooms and firing at the farm* 

There are 16 horses and 20 workingK)xen employed in the 
cultivation of this farm (excluding the two horses used for the 
carriam of milk, but including the four employed in carting 
towa^dang). Taking the whole of the arable land to measure 
500 MOBf this number shows rather more than 7 draught-animals 
to l^adl 100 acres under cultivation, although more than 100 
aCMl ata annually in artificial grass ; and the greatest possible 
care liaa been taken to arrange the farm-machinery, so that 
it may be connected when required with the steam«engine be- 
longing to the distilleiy. 
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The preceding details as to the number of cows and their 
production of milk refer to the autumn of 1874, while the fol- 
lowing are translated from Mr. Odelberg’s account of his farm 
for the year ending May 31st, 1874 : — 

** About 100 cows are usutilly kept. Duimg the winter months the shed 
IS filled with 108, and some dry cows aio, besides, housed with the oxen, 
lliirmg the summer, on the other hand, the number is lessened to about 90, 
and calves are no longer bred, but the number is recruited by buying cows 
which have just calved Formerly, when the milk could be sold in Stock- 
holm for a higher puce, and the ]irofit hum Uie dairy could in consequence 
bo moic satibfactorx , withoiit considering too carctuLly the most profitable 
w<ay to manage that branch of nidustiy, breeding-cows were kept at Enskede, 
and several cahes wore ycailj^ bied from these. At one time cows of Fnes- 
1 in<l and Tonder races were evcliisivcly kept , but, as before said, this mode 
of management, however pleasing and agreeable to the eye, had been obliged 
to be abandoned for one more profitable. 

Duiing the course of the financial year ending with the Slst of May last, 
the number of cows kept had been on \n aveiage 102, and the milk produced 
.no, 582 gallons, whereot 58,242 have been sold, and the rest consumed by the 
household and the families attached to the farm The shifting of animals 
has been : — sold and killed, 2 bulls and 50 cows ; lor which the dairy accounts 
ha\e been credited with 6022 2s. 3ri. , bcsidoa which, 1 cow died by sickness ; 
4 bulls and 65 cows have been bought, for which 7282 4s. 6(2. have been paid. 
The fodder used for feeding the c<ittle during that time lias been — ^hay, and 
giccn fodder reduced to hay, 2449 cwts. ; groats and meal, 635 cwts. ; salt, 
37*8 cubic feet ; diafi, the refuse product of 7515 cwt. of fioui aud groats ; 
and 11,200 cubic feet of potatoes, of which oxen aud swme received a httle 
more than j^th part” 

The following additional details are translated from the ‘ Cata- 
logue of Swedish Exhibits at the Vienna Exhibition’ in 1873 : — 

“ The live stock consists, besides draught-animals, of about 100 cows — m 
winter a few more, m summer a few less — 3 bulls, about 20 pigs, and some- 

poultry (kdves are not reaied, but the number is kept up entirely by 

purchase, about one-third of the whole being annually sold out and others 
bought m to r^lace them, At the commencement of the last-ended financial 
^oar, viz., on dune Ist, 1871, the number of cows and bulls was 93, which 
together weighed nearly 800 cwt., or an average of 952 lbs. each. At the end of 
the same year there were 97 animals, havmg a total live weight of over 840 cwt.,. 
or an average of 974 lbs. each, in that year an average of 100 animals had 
leceived, exclusive of straw and chaff, most of which had been used as litter, 
the following quantities of food: — ^Meal, 953 cwts.; hay, and green fodder 
1 educed to hay, 2962 owts. ; diaif dunngsix months, 385,920 gallons; hnseed- 
cake, 42 cwts. ; and pasturage, correspofiding to hay, 125 cwts. 

The value of the dxaff is estimated at 20 per cent, of that of the raw 
materials from which it is obtained. These, in so far as they contributed to 
the usefulness ol the draff to the cows, w ere 3217 bushels of potatoes, 2939 
cwts. of rye-meal, and 2288 owts. of barley-meal. 

The total production of milk was 58,857 gallons, or an average of 688 
gallons |)er cow. All the milk was sold on the spot at 6id per gaUoii(d8 
ore ^r kanna), which left a profit on all the cows of 1942. 14s., or an 
ol 12. 18i. Iifi2.j after deductmg the cost of fodder, labour, rent of land 
cow*-ttall, and other items." 

In further elucidation of the mode in which the profit on the 

VOL. XL — 8. 8. ® 
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cows is calculated, I subjoin the following translation of an 
account published by Mr Odelberg in his description of 
^ Enskede in 1868,’ and of the paragraphs explanatory of it : — 

** To give an idea, although incomplete, of the two pnncipal branches of 
farming industry at Enskede. viz , agnculture and daiiy-koeping, two Tables 
are annexed, made out from the last year’s accounts , the one showing the 
cost of oultivatdig the soil dunnj; the last three years, and the revenue mere- 
from ; the second being an exposition of the debit and credit derived from 
the dairy departipent during 1865 and 1866, with a calculation of the cost or 
production of one kanna of milk (= 0 576 imperial gallon) during those 
years. . . . 

It can be seen from the first of these Tables* that a harvest is required 
exceeding in value 42 12s per acie of the whole area, the barren soil in- 
cluded, to cover the yearly ex^x^nscs of cultivating tne soil, together with the 
interest of principal and floating capital , that the expenses for labour, seed- 
corn. manure, &c , alone attain the amount of 32 14s per acre, that out of the 
sum which the harvest exceeds in value the last mentioned amount, the rent — 
138 per acre — ^must first be paid, and then the interest on the floating capital, 
68 . Zd per acre , and that what then remains is the net profit on the tillage, 
which piofit has been on an i\crage 1112 10s these three years t 


Tablb XJ. — Calculation of the Go&t of Pboduotion of Milk at Enskede 
during the Financial 1805-66 and 1800-67 

The year 18G5-66 Produchon < f Mill 08.564 kannor = 39,544 gallons 


Fodder viz grass, hay, ind pastuimg 
Straw 

Meal, groats, rape-cake, and salt 

Draff.. . 

Total cost of food 

Less the value of tho manure, equal to thi' 
aalue of the straw j 

Other expenses — 

Labour, wages, transport (tlie carriage ofl 
milk not included) / 

Purchase of cows 

Interest on capital, proportionate sbaro oi 1 
expenses of management, JLc J 

Lightmg and sundries 

Total for other expenses 
Less cattle sold, dead meatyUyi ^5 0 
hides, fto . / 

Increase value of stock .. 46 15 5 


Total cost of milk 


Gross 


Expenses 
Net 


£ 8 

d 

120 14 

0 

11 ) 2 

9 

472 8 

9 

100 Id 

6 

1012 18 

9 

119 2 

9 

MT 


170 14 

6 

269 1 

3 

78 1 

0 

12 10 

5 

530 7 

2 

318 10 

5 

•t • 


£ 8 d 


893 16 0 


211 16 9 


1105 12 9 


PirGall 
of Milk 


5 4 


1-8 


6-7 


* The re-pablication of this Table is not necessary 
t Eciual to about 5b Gd per aero 
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Table XI.— -Calculation of the Cost of Production of Milk — continwed. 
The year 1866-67. Production of Milky 62,018 kannor = 36,822 gaUons. 

I ExnwsBf. 


Fodder: yiz. green fodder and hm .. 

Stiaw 

Meal, groats, rape-cako and salt 

Potatoes 

Draff 

Total cost of food 

Less the yalue of the manure, er^ual to the 
value of the straw. 

Other expenses : — 

liabour, wages, transport (the carriage of 

milk not included) 

Purchase of cows 

Interest on capital, proportionate share of 

expenses of management, &o 

Sundries 

Decreased value of stock during the year . . 

Total for other expenses . . 

Less for cattle sold, dead meat, hides, &o. . . 


Total cost of milk 


“ Prom the second Table (XI.) it is seen that during the year 1865-60 the 
production of milk was 89,54:4 gallons, the cost of production having been 
nearly 29 ore per kanna (= 6Je/. per gallon); that, on the other hand, the 
following year, 1866-07, the production of milk was only 30,322 gallons, which 
had cost nearly 35 ore per kanna ( =sSd, per gallon). This unsatisfactoTy re- 
sult of the dairy during that year must be ascribed to the bad quality of the 
fodder produced in 1866, and its bad nourishing properties. The first yw 
the dairy gave a profit — the latter one, on the contrary, a loss. Ibe price 
of milk in Stockholm is not high enough to cover so heavy at cost of produc- 
tion as 85 ore, as well as the dairy and selling expenses. It must be remem- 
bered that during both these years the time for the distillation of bronvin 
was limited to throe months yearly, and that of the draff produced a part was 
sold to the families attached to the farm and to neighbours. As the mcaM 
of obtaining that powerful fodder is limited to a short time, it cannot bo used 
as a chief ingredient, therefore it has no very important place among articles of 
fodder.” 



Meat versus Mile. 

We are now in a position to estimate the relative advantages 
disadvantages of meat-making and milk- production in 


Nearly. 


B 2 
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Sweden, talcing into account the various circumstances whiclt 
have been described in the preceding pages. 

When milk is sold in a town the price varies from less than 
6d. per gallon to more than 9^/. (at Gefle), subject to certain 
expenses of delivery, or to cost of horses, house-room, firing, 
&c,, supplied to the distributor. When it is made into whole- 
milk cheese, it may yield a maximum gross return of over Id. 
per gallon ; but on the one side must be deducted the cost of 
labour, and on the other must be added the value of the whey ; 
and, according to Mr. Swartz, the net return is not more than 
%d. per gallon. When made into butter and skim-cheese the 
return may be as much as l\d. per gallon at the highest prices 
fov butter and skim-chcesc, subject to deductions as in the case 
of whole-milk cheese, and probably the net result would not be 
very different. 

It is, however, only in exceptional instances that the highest 
j>ric§8 are obtained ; and those instances are where highly 
intelligent and educated men have both the capital to invest in 
their business and the business capacity and energy necessary 
for its effective supervision. If ordinary cases were taken, a 
large deduction from the preceding figures would be necessary 
to represent the truth ; but, for the sake of simplicity, it will 
answer my purpose to assume that fid. per gallon represents the 
average net return which an ordinary Swedish farmer receives 
for his milk. 

« The next question is. What does this milk cost to prcxluce ? 
and it is almost unnecessary to say that very few farmers can 
answer the question. We have seen, however, that in the ^ear 
1865-66, Mr. Odelberg^s milk cost him 6|d. per gallon, and 8d.. 
per gallon in the year 1866—67, after deducting the value of 
the manure. 'Mr. Odelberg remarks that the small quantity of 
draff available in those years both increased the cost of pro- 
duction of the milk and diminished its quarHlty ; therefore one 
would say, d fortiori^ that on ordinary farms on which draff 
cannot be obtained, the cost of production must be greater 
than at Enskede. Then Mr. Odelberg takes care, by the judi- 
cious sale and purchase of cows, to keep up the average pro- 
duction of milk to 1000 kannor (576 gallons) per annum. 
What, therefore, must a gallon of milk cost to a man whose cows 
give an avenge of only 200 or 250 gallons per annum ! 

It is unfortunate that Mr. Odelberg’s accounts, when they 
give the value of the fodder consumed, do not give the quantities ; 
and when the quantities are stated, as in the Vienna Catalogue, 
the values are not given. For the sake of comparison, however, 
I have calculated the value of the last-mentioned quantities at 
the mtes given by Mr. Swartz in estimating the cost of rearing 
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calves, on page 217, and the result is an average (quantity of food 
to the value of for every gallon of milk. Adding the average 
of the “other expenses” for the years 1865-66 and 1866-67, 
as given on pages 242 and 243, we get a total of 5*95d., or very 
nearly 6 d, per gallon, as the cost of production of milk in the 
year ending May 31st, 1872, on a basis of 100 cows, giving an 
average of 588 gallons per head during the year. Mr. Odclberg 
states that his milk was in that year sold at 28 3 re per kanna 
( 6 Jd. per gallon), and at that price yielded a profit of 1 /. I 85 . lid. 
per cow ; therefore the cost of producing the milk must have 
been a trifle more than I have calculated, otherwise the profit 
(which of course includes the value of the manure reckoned as 
the value of the straw, as in the years 1865-66 and 1866-67) 
would have been about 9s. per cow more. It is, however, possible 
that the statement “ all the milk was sold ” is subject to a modi- 
fication to the extent of the quantity usually consumed by the 
farm-labourers and their families, which would nearly balance 
the results of the two methods of calculation. These results are 
also confirmed by calculating the values of the quantities of food 
given for the year ending May 31st, 1873, the cost per cow being 
in each year between 10 guineas and 11 /. 

It requires no argument to show that, if Mr. Odelberg’s state- 
ments as to the cost of producing milk in the neighbourhood of 
Stockholm, are at all indicative of the average cost throughout 
Sweden under the best management, it is perfectly clear that milk- 
production in that country cannot pay even so low a rent as 13s. 
per acre, and leave a profit to the farmer. So far, indeed, is this 
from being the case, that there is a dead loss of jd. per gallon 
on the milk produc>ed in the most favourable of the two years 
in Mr. Odelberg’s table, if G<f. per gallon represents the average 
net price obtained. The comparatively small farmers cannot he 
in the habit of comparing the returns from their dairy with the 
value of their labour, and of the materials that go into their 
cow-house for the production of milk, otherwise dairy-husbandry 
would not continue to hold its sway as the principal object of 
Scandinavian agriculture. 

The best meat-growers in Sweden, as well as in England, 
hold that their fat beasts leave little or no profit except the 
value of their manure ; but they are better off than the Swedish 
dairyman, whose cows, as it appears to me, generally entail a 
loss even after crediting them with their own estimate of their 
value as fertilising machines. I should, however, here ohse^e 
that Mr. Odelberg’s estimate of the value of the manure, namely, 
the original value of the straw, equal to very little more than 
u- per cow per annum, appears too low, although doubtieM 
the valqe of the liquid manure is discount^ in calculating the 
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cost of the hay and green food obtained from the irrigated 
meadows. 

The foregoing argument should not be pushed too far, al the 
production of a sufficient (|uantity of milk, butter, and cheese for 
the wants of the community is both necessary to the consumer 
and profitable lo the producer. But in Sweden nearly every 
farmer is a dairyman ; it is therefore not surprising that the 
maximum price of milk obtained by a large producer close to 
Stockholm, the capital of the country, does not now reach %d. 
per gallon. Then, although butter obtains a high price if it is 
of exceptionally good quality, the percentage of the total product 
belonging to that category is remarkably small ; while inferior 
butter and skim-cheese are so abundant in the market, and 
therefore so cheap, that they do not pay the cost of production. 
The same may be said of whole-milk cheese, many dairymen 
having recently altered their practice to the making of butter 
and skim-cheese on that account. The fact is, the climate of 
Sweden renders dairying an expensive business, even under the 
most favourable circumstances ; but under the method generally 
followed, the market for dairy products (except of the very finest 
quality) is overdone, and, owing to the combination of these 
conditions, dairying does not often pay. 

Farm Larour. 

Farm-labourers are generally hired by the year, and the agree- 
ment is made some time in advance of the period from which it 
i^ to commence. Thus arrangements are made in July for the 
year commencing the October following. The dates and scales 
of payment vary in different parts of the country, but the prin- 
ciple is the same throughout. 

Labourers are paid in three ways, namely, entirely in money, 
or partly in money and partly in kind, or cdKfrely in land. The 
last-mentioned, or ^^torp,” system is the oldest. Some farms are 
entirely cultivated by torpare,” in which case about as much 
land is occupied by them as by the fanner. As a case in point, 
I may quote a farm (Gammalstorp, near Satenys) recently par- 
ches^ by a Danish gentleman, Lieut. Hansen. He has 960 
acres in hand, and his labourers occupy 840 more ; but hitherto he 
has paid no money wages except to a foreman, some cattlemen, 
and the dairymaids. The proportion of land allotted as pay- 
ment tot labour varies according to its quality, and to the value of 
the additional mountain-pasture, and of the wood for fuel. Both 
of these are most valuable in the more northern provinces. The 
amount of work given as rent for the land also varies with cir- 
oimstances; but generally a labourer occupying 12 imperial 
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acres would have to furnish 150 days’ work in the year, or, say 
th^ee days per week, and also to supply horse-labour, if required, 
at a fixed rate of payment. In Scane, where the agricmtural 
system approaches most closely to that of Denmark, some of the 
labourers. have a house and not more than 3 or 4 acres of land, 
the cultivation of which is performed by the farmer’s men and 
horses, the labourer in return giving 150 days’ labour without 
payment, and as much additional labour as is required at lOd. 

g er diem. The extent to which the “ torp ” system prevails in 
weden is indicated by the fact that 185,693 of the 295,983 
agricultural holdings belonged to this class in 1872 ; and 
official figures show that there is no decided tendency to sub- 
stitute other kinds of payment for it. A few landowners, how- 
ever, now give their old labourers leases of their small farms, 
and prefer to pay their successors in money. 

The mixed payment of part money and part materials, is best 
illustrated by a few examples, in addition to Mr. Dickson’s 
already given, the quantities being per annum. 




Mr Swarl7* 
Wadatena. 

Mr rranchtll, 
Laiidskiona. 

Connt Platen, 
Kulla 1 

Gunnarstorp 

Mr In^nlander, 
Grastorp. 

Money .. 


£ «. d. 

» 11 1} 

£ s. d. 

8 6 8 

e».d. 

8 6 8 

£ S. d. 

22 5 0 

Rye .. .. 


18 bush 

18 bush. 

18 bush. 


Peas .. .. 

Barley .. 


H M (malt) 

« • 

.. 

18 

18 


Potat^s 


13J,, 

1 9 

13} ,, 


Swedes .. 

Milk .. .. 


160 gnlls. 

1 

210 galls. 

160 galls. 


Salt herrings 
Salt 

Firowood 


1 cwt 

4 gnlls. 

4 cubic fms 

1 

^ as required. 

as required. 

Coal .. .. 

House . . 


free. 

1 22} bush, 

free. 

1 

1 free. 

free. 


The last example given is nearly a pure money-payment : 
Mr. Insulander pays 25 men at that rate, and his remaining 
labour is partly provided by 15 or 16 students, and partly by 
peasants who furnish 5000 days’ work in the year, at the average 
rate of 20 days’ work per annum for every Swedish tunnland 
(1{ imperial acre). 

In the more northern parts of Sweden the payment of a 
labourer is sometimes arranged as follows : — ^in summer, D. od. 
per day ; in winter. Is. 4rf. ; house and quarter of an acre of garden 
rent-free ; and enough hay for one cow through the winter, with 


* The payment in this oolinnn is for 16 wwlring days p«r memth; Ibr every 
odditicmal day’s work the labemrer reoetves an additional 1*. lid. 
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mountain-pasture in summer, both without payment. In Scane 
day-labourers get Is, 9d. per day in summer, rising to as much 
as 2s. Sd. per day at harvest-time. 

In Norway yearly labourers are also paid on the same system, 
near Christian^ the payment being 45^. a month in money, 
house and wood free, 7^ bushels of rye, bui^hels of barley, and 
7^ bushels of potatoes. Daily labourers obtain from Is. 9d. to 
2s. 3d. per day in summer, and their cottage ; and 1 s. 9d. per 
day^in winter, to as much as 3s. 8d., when threshing, with Is. 4d. 
for a woman to help. The system of land-payment also exists 
in a modified form : the peasant pays, say, from 5/. to 71. per 
annum for his house and farm of about 7 acres ; he works a 
stipulated number of days for his landlord, and is paid by the 
piece or the day according to arrangement ; the rest of his time 
he works for himself. 

The cost of farm-labour has intTeased very much in Sweden 
and Norway of recent years, owing to tin* demand for labour on 
the railways, in the forests, and in mining and manufacturing 
industries ; but there does not appear to be any c^omplaint of 
scarcity of hands. In the winter, the small farmers who possess 
no forests of their own work for those \\ ho do, and thus earn 
as labourers in the winter much more money than they gain as 
farmers in the summer. A highly-intelligent “ peasant,” so called, 
in Dalarne, told me that he cultivates about 30 acres of land on 
the usual seven-course system. He keeps 6 milch-cows, about 
4 young cattle, 2 horses, and 18 to 20 sheep. The cows go to 
the Saeter, with a maid-servant, in the summer. On Sundays, 
from 20 to 30 horses are tied up in his steading, and he 
sells hay to their owners, who have come with their wives and 
families to attend church at Leksand from almost incredible dis- 
tances. This man employs 6 labourers on his farm in summer ; he 
keeps 2 maid-servants and 2 men-servants all the year round ; and 
in winter, according to the season, he cm from 200 to 500 
men in his forests. There also he works himself, and keeps a 
shop for the sale of provisions to those of his workpeople whose 
own supply has become exhausted. The wages vary from 2s. 9d. 
to nearly 4s. per day, but there is also a great deal of piece-work. 
A man with a horse and waggon will obtain from Jls. to 18s. 
per day, and this is how the small farmers turn the winter to 
profitable account. Their wives make clothes for the family 
from t)ie wool of their own sheep ; they eat the food of their own 
growth, taking provisions with them into the forest in winter ; 
and thus they sell next to nothing oft* their little farms, and buy 
those necessaries that they do not produce in the summer with 
the money that they earn by working in the forests, in winter. 

The cottage of a Swedish farm-labourer contains, as a rule, 
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only two rooms occupied by the man and his family, namely, 
the living-room and the sleeping-room. It matters not how 
many rooms may be at the disposal of the family, only two are 
used by themselves, the rest being turned into a store-room, 
bam, &c. No matter what the number of the children, their age 
or sex, all sleep in the same room as the father and mother. On 
one farm which I visited, twenty of the labourers were under 
contract to provide a lad each, not less than seventeen years old, 
and these l^s also shared the family room. 

The best cottages that I saw in Sweden are those illustrated 
on pp. 235-237 ; the married men, without families, or with young 
children, can be accommodated on the ground-floor, having onl^ 
one bedroom to eacli family ; while those with children grow- 
ing up can be accommodated upstairs, in suites of rooms, having 
two or three bedrooms to a family. Mr. and Mrs. Dickson 
have been very persevering in their efforts to make the practice 
of their people conform to the designs of the cottages. 

About a quarter of an acre of potato and garden ground is 
usually attached to each cottage, or is marked out in a field at 
no great distance ; but the custom varies very much according 
to the district, .and the nature of the payment which constitutes 
the labourers’ wages. 

We have already seen that the short season for farm-work 
necessitates the keeping of a large staff of horses. The following 
lists of labourers kept on two large and well-managed farms will 
tell the same story. (1) A farm of 1460 acres, of which 360 
are permanent pasture and 470 annually in artificial grass. The 
number of labourers are : 25 paid chiefly in money, “ torpare ” 
to the number of 5000 days, or 17 men at 300 days per an- 
num, and 15 or 16 working students, besides dairy-maids and 
cattle-men to attend to 170 cows. These numbers amount 
to 4 per 100 acres of the total occupation, or 9 per 100 acres 
under corn, green crops, and bare fallow, in addition to the peo- 
ple employed in the dairy and about the cows. (2) A farm 
of 1200 acres, of which 60 or 70 are permanent pasture and 
over 500 in artificial grass. There are 33 married men, 20 lads, 
3 unmarried men, and 5 women ; also 5 extra men during the 
season for farm-work, 16 women during harvest, and about 
40 boys, girls, and women engaged in cultivating 100 acres of 
sugar-beet. Excluding the harvest-women and sugar-beet peo- 
ple, theiip remain 66 persons, or per 100 acres of the total 
occupation, and equal to 10 per 100 acres under cultivation m 
any year. If the 20 lads were reckoned as equal to 10 men the 
figures would be not very different from those afforded by t e 
first-mentioned farm, if they were equally complete. 
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Agricultural Institutions. 

In Sweden there are twenty-six county agricultural societies, 
partly supported by members’ subscriptions, and partly by a 
Government grant of onc-fifth of the amount of the spirit^uties 
annually paid within the district over which the Society has juris- 
diction ; and twenty-seven agricultural schools, educating 367 
pupils in practical farming, at the cost of the State. The details 
of the work done by the societies (which includes the collection 
of agricultural statistics), and of the instruction given to the 
pupils at the farming schools, would lengthen too much this 
already long Report. 1 must therefore be content to give an 
idea of the higher Agricultural Institutions. 

First of all, is the Royal Agricultural Academy of Sweden. 
This institution was founded in 1811, and not only discharges 
the functions of a scientific society, but also undertakes the 
management of an experimental farm, a chemical experimental 
establishment, and a museum of models of agricultural imple- 
ments and machinery. It has the supervision of the agricultural 
schools and societies just noticed, and of the moc^l dairies,* 
which are established in different parts of the country, as well 
as of the State herds that have been mentioned in a previous 
portion of this Report (p. 209 ). 

The experimental farm is situated close to Stockholm, and is 
under the management of Mr. Juhlin Dannfclt. It consists of 
about fifty acres, farmed on an eight-course shift, viz., (1) bare 
fallow or green vetches ; (2) winter corn ; (3), (4), and (5) seeds ; 
(6) mixture of oats and barley ; (7) roots or green vetches ; (8) 
barley. There are also about six acres of permanent grass, and 
about seventeen being laid down, over twenty acres of garden, 
and about 190 acres occupied by woods, roc*ks, hill-pastures, 
roads, buildings, &c. There are all necessary farm-buildings, a 
chemical laboratory, gas-works, houses for We manager and his 
subordinates, and every means and appliance necessary for the 
purposes of an establishment where every crop that is grown and 
every animal that is bred or fed are of an experimental nature. The 
results obtained arc published from time to time in the ^ Journal 
of the R^al Agricultural Academy,’ the proper title of which is 
^Kongl. Landtbruks-Akademiens Tidskrift.’ 

Travelling Instructors, in the employment of the Academy, 
give instruction, as required, in matters connected with cattle- 
breeding and daily husbandry, as well as in those relating to wool- 
growing and sheep-keeping. The Academy also has a staff of 
Agricultural Engineers, who are accompanied on their visits by 

^ There are 18 model dairies, and 2 dairy schools supported by theOoyemment. 
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pupils qualifying themselves for similar positions. The land- 
owners who require the advice of any of these officials are 
required to pay only an honorarium of 5s, per diem, the cost 
of the journeys being borne by the State. 

In addition to the agricultural schools already mentioned, 
there are two agricultural colleges, one at Ultuna, near the 
University town of Upsala, in the north ; and the other at 
Alnarp, near the University town of Lund, in the Province of 
Scane. The following brief sketch of the Alnarp College, pre- 
sided over by Prof. Nathorst, will give an idea of the nature and 
scope of these institutions. 

In the higher school there are sixty students, who receive a 
thorough training in the practice and science of agriculture, the 
complete course extending over two years. They pay about forty 
guineas the first year, and about thirty-two guineas the second, for 
instruction, board, lodging, 6cc. There are also thirty-six peasants’ 
sons, who are instructed in practical farming ; they work on the 
farm as labourers, neither pay nor are paid, but get foo<l and 
lodging free of cost. In the farriery school there are from twenfy 
to twenty-five pupils, who are taught the true principles of horse- 
shoeing, as well as their practical application. There is a dairy- 
school, at present attended by about half-a-dozen pupils ; and 
from the 1st of January, 1875, there has been a school for the 
instruction of ten cattle-men in all that pertains to the manage- 
ment %f stock, during a course of six months’ duration. 

Alnarp is a remarkably interesting institution, thoroughljr 
well done in every department. No expense has been spared to 
obtain the best anatomical models and diagrams, the best illus- 
trative specimens of natural objects, the most convenient laboratory 
appliances, and so forth. For instance, in the farriery school, 
there are illustrations of almost every conceivable kind of horse- 
shoe at present in use in different parts of the world, as well as 
others of antiquarian interest There are also diagrams and 
models illustrative of the anatomy of the horse’s foot, in health 
and disease. And perhaps more interesting than anything, from 
a practical point of view, there are collections of horse-shoes, 
which illustrate the school-history of each individual student. 
Commencing with the first shoe which the “freshman,” — an 
ordinary village blacksmith, — ^made on the first day of his 
scliool-career, acconling to his untutored practice at home, one 
could trace the gradual improvement in his attempts in propor- 
tion as he appreciated the instruction given him by the inde- 
fatigable Dr. Pehrsson. I quote this department in 
^ause, so for as I know, we have nothing of the Kind in 
England; but the same system of thoroughness is applio 
every department of the college. 
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The farm attached to the college consists of 700 acres of good 
agricultural land, all of which has been drained 4 ft. deep, and 
10 yds. apart ; and there are 24 acres of garden. Nearly 100 
acres are in permanent pasture, and the remaining 600 are 
cropped on a ten-course system as follows : — (1) half in green 
crop and half in rape-seed, stable-manure being applied to the 
former, and afterwjirds, from 225 to 300 lbs. per acre of a 
mixture of Peruvian and Mejillones guano in preparation for (2) 
wheat ; (3) sugar-bec‘t, the land having been manured as soon 
as it could be harrowed, and before sowing, with 300 lbs. dissolved 
guano, and 150 lbs. Mejillones per acre ; (4) barley ; (5) potatoes, 
with farmyard-manure, or peas and vetches without manure ; but, 
in the latter case, the land afterwards dressed with 300 lbs. dis- 
solved guano and 150 lbs. Mejillones per acre, in preparation 
for (6) wheat, generallj , but sometimes spring-corn ; (7) seeds, 
consisting of about 16 lbs. red clover, 4 lbs. white, 16 lbs. rye- 
grass, and 12 lbs. Timothy, sown the previous March ; (8) seeds, 
ploughed up in July, and manured with 150 lbs. dissolved guano, 
and from 150 to 225 lbs. Mejillones per acre; (9) wheat or 
rye; and (10) half in bare fallow, manured with 300 lbs. dis- 
solved guano and 150 lbs. Mejillones, in preparation for rape- 
seed, and the other half in spring-cf>rn. The bare fallow is 
also given per acre 25 loads of sea-weed, which has been fer- 
mented in heaps and consolidated into a compost. 

The following additional details will not only illustrate the 
climate and soil of Scane, but also show that high farming 
produces good crops in that district. Wheat is sown from the 
middle of September to the first week in October, from 7 to 8 
pecks of seed being used, and the crop averaging from 38 to 
45 bushels per imperial acre, llye is sown rather earlier, and 
yields as much as 45 bushels. Barley is sown in the middle 
of April, about 3 bushels to the acre ; if after sugar-beet, the 
crop will be from 52 to 56 bushels per acre^ut otherwise about 
the same as wheat. From 3 to 4 bushels of oats are sown per 
acre in the beginning of April, and the crop is usually about 
45 bushels per acre. Rape-seed is sown at the end of July or 
first week in August, rather more than 8 lbs. to the acre, and 
yields about 45 bushels. Potatoes are planted the third week in 
May, and 'yield about 225 bushels. Mangolds and sugar-beets 
are got in during the middle of May, from 20 to 25 lbs. of seed 
,per acre being used. The crop is from 16 to 18 tons per acrcy 
mangolds being generally the higher figure ; in 1873 the crop 
of sugaxwbeets was 16^ tons per imperial acre, and this year 
(1874) it looked larger. The cost of cultivation of sugar-beet 
at Alnatp is reckon<^ as follows, per imperial acre : — Manure, 
2/. 10s.; expenses of cultivation (other than workpeople)^ 
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2Z. 18«. *6d, ; 22j^ days’ labour of men at Is. 8d., 11. 17s. 6d. ; 
20 days’ labour of women at lOd.^ I65. 8d. ; harvesting, 11. 2s 3d. ; 
rent, &c., 11. Ss. 4d. Total 10/. 8s. 

The management of the cattle, and more particularly of the 
Shorthorns, has been already described on page 211 ; and a 
notice of the sheep has been given on page 221. 

The total gross produce of the farm and garden amounts to 
4750/., or an average of over 6/. 10^. per acre. The Government 
is paid as rent of the whole estate attached to Alnarp, which is 
about 1300 acres in extent, 1800 bushels of rye, 1800 bushels 
of barley, and 1800 bushels <'f oats; the paymcn is made in 
money, and is based on the average prices ol those descriptions 
of grain for the past 10 ^ears ; it generally amounts to between 
900/. and 1000/. per annum. The college also pays the taxes 
and other burdens, which amount to about 225/. per annum. 
Nearly GOO acres of land are let to college tenants; and the 
college receives a grant from the Government of nearly 1500/. 
per annum towards its expenses. 

A similar college is established in Norway, at Aas, south of 
Christiania. It is not necessary to describe it in detail, as its 
essential features are not unlike other establishments of the 
same nature. The Principal, Mr. Dahl, and the Professor of 
Natural History and Veterinary Science, Mr. Thesen, were ex- 
ceedingly kind in explaining matters to me, and in furnishing 
me with the annual reports on the work of the college. The 
farm consists of about 250 acres of arable land, in three portions, 
worked as follows : — 

A. B. C. 

1. Bare fallow, dunged. 1. Bare faUow, dunged. j, Baio fallow, dunged. 

2. Rye. 2. 11} e or wheat. 2. 11} c, sown out with 

3. Roots, partly manuied 3. Red clover. clover and Timothy. 

with artificials. 4. Barley or wheat. 3, 4, 5, and 6. Grass. 

4. Barley or oats, sown 5. Vetches, pens, beans, 7. Pasture. 

out. all cut iipe. 8. Oats. 

T), 6, 7. Grass. G. Barley or oats. 

8. Oats. ^ 

The cattle are partly of the Thelemaik breed, partly Ayrshiresj 
and partly crosses. In the year ending July 1st, 1873, 16 
Ayrshire cows gave an average of 416 gallons of milk each,, 
while 27 Thelemark and cross-bred cows gave an average of 
346 ^llons each. In that year the total result of the cattle- 
farming, according to the published accounts, was a loss, although 
a profit is shown on the dairy department. This is arrived at, 
however, by charging the milk to the dairy at d^d. per gallon, 
a price at which 10,000 gallons were actually bought in. I 
should not omit to mention that pleuro-pneumonia was once 
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imported into Aas with an Ayrshire bull from Scotland. The 
bull arrived on September 21st, and the disease did not show itself 
until thebe pnning of November. One bull and one cow were 
killed, and seven other cows died of the disease before it finally 
disappeared. •At the time of the Report to which I have been 
referring there were 31 students at Aas, 4 of whom received 
their education gratuitously ; 21 of these students belonged to 
the lower and 14 to the upper school. ' 

Another Norwegian institution of considerable interest is 
the Royal farm of Ladegaardsoen, close to Oscarshall, near Chris- 
tiania. The management of this farm reflects great credit on 
the steward, Mr. Tveter, and his responsible superior, the 
Chamberlain Holst, a descendant of the inventor of the well- 
known Norwegian harrow. The farm consists of about 1G5 
acres under the plough, and the park of the royal demesne, 

' which furnishes grass for the cows in summer. These are 
bought at about four years old, in-calf, at about 11. each. Old 
cows fetch nearly the same price as was given for them, if they 
are of the Thelemark breed, which is generally the case ; but 
Ayrshire crosses can be made fatter and make more money. 

The cows are kept in the house nearly all the year round, 
being fed in summer on cut grass, green vetches, and a little 
hay — ^from July 1st to September 3()th, or thereabouts. The 
rest of the year they get hay and corn as already described on 
other farms. The calves are nearly all sold to the butcher at 
about Is. each when a day or two old ; but some of the best are 
kept on a little while and sold for breeding purposes. 

The arable land is cropped with a view to the keeping of 
as many cows as possible, on the following seven-course shift ; 
(1) one-third bare fallow, one-third turnips or potatoes, and one- 
third green crop, such as vetches ; (2) rye after bare fallow, and 
barley after roots or green crop, both sow|^|mit with clover and 
grasses ; (3) and (4) grass cut twice each year ; (5) and (6) grass 
cut only once each year ; (7) oats. 

According to the official reports there were 39 cows on the 
farm in 1870, giving an average of 522 gallons of milk ; and 43 
in 1871, giving an average of 510 gallons ; h^t I understood' 
that 60 cows h^ been kept on the farm in 1874. The average 
price obtained by selling the milk in Christiania appears to 
have 8^. per gallon in 1871, and about the same price 
dining the years immediately preceding. This left a profit, 
acooidillg to the published accounts, amounting to 221/. ; but 
tho«Mr MODunts do not show whether «the rent of the 165 acres of 
arable lAlidf the value of the grass from the park, and the interest 
of ci^ta|» &c*, are taken into account in calculating the cost of 
the tWl given to the cows. The figures suggest they ave 
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included, for taking the cost of milk to be, as previously calcu- 
lated, 6df. per gallon, this would leave a {Profit of 2^. per gallon, 
or over 57. per cow yielding 500 gallons of milk. 

Taxation and Rubal Affairs. 

In Sweden the unit of assessment is an ancient division called 
a Hemman ; but the respective areas of land constituting these 
divisions no longer represent equal values, as they doubtless did 
originally; and great dissatisfaction exists at the consequent 
inequality of taxation at the present day. There are also four 
classes oi land, on each of which the burden of taxation differs 
in a greater or less degree, viz., (1) Sateri^ (2) Frdlse^ (3) Shatte^ 
and (4) Krono Skatte. The first of these, SOieri^ is the regular 
freehold estate, and formerly could be held only by the nobility ; 
it bears no direct taxes, and is not burdened with the provision 
of soldiers ^ but in case of invasion each Hemman ^ of this class 
is bound to supply a horse for the purpose of national defence. 
The second class, Fralse^ was also, in former times, a privilege 
of the nobility ; but it has to furnish soldiers, or contribute 
towards furnishing them, according to the extent of land within 
the boundaries oi the llemman. The third and fourth classes 
are ordinary land without privileges, differing only in the fact 
that the Krono Shatte has been purchased from the Crown. The 
taxes on them are said to be heavy, and to depreciate the price 
of land ; and the present aim of the peasants in the Riksdag 
is to get these taxes and the keeping of soldiers taken off the 
land and put on the nation generally. 

All the land, except the Sdteri, has to keep soldiers at present. 
The soldiers are provided with a house, a variable quantity of 
land, firewood, wood for fencing, uniform, and sometimes other 
perquisites. Legally they are obliged to work for the proprietors 
of the land, if required to do so, at the current rate of wages. 
For their house and other perquisites they do absolutely no- 
thing for the farmer ; but they attend drill two months in the 
year. If the keep of a cavalry soldier has been allotted to the 
land, a trained horse must be always ready, never put in hmess, 
though he may be ridden. In some parts of Swraen it is thus 
by no means a bad thing to be a soldier. As an example of 
the soldier-keeping, 1 may mention Mr. Tranchell's farm, near 
Landskrona, consisting of about 1200^acres. It belongs to the 
second class ; and although the proprietor has no highroads to 
keep ih repair, he must keep four hussars in the manner 
described ; but by private arrangement with the men, he nas 
managed to oosamute the perquisites of land, wood, «c., into a 
money payment. 



256 Report on the Agriculture of Sweden and Norway. 

The taxes levied in money are now paid by the landowners 
direct to the Crown, which in turn pays to the various local 
authorities what is due to them ; but formerly these also were 
paid to the authorities in kind, each substance being redeemable 
at a certain price. ^ All occupiers of land have to pay 1 per 
cent, income tax according to assessment ; but in assessing the 
amount on which this tax must be paid, the burden of other 
taxes is taken into account. 

Instead of a highway rate, all public roads, whether high- 
roads ” or “ parish roads,” are kept in repair by the occupiers of 
the land. The unit of administration lor this purpose is the 
County Court district, by the authorities of which portions of 
the roads are allotted amongst the various Hemman, according, 
not only to the length and width of the roads, but also to the 
difficulty of keeping them in repair. As a consequence of this 
system the roads are unequally kept, and macadamising is the 
exception in the rural districts. As a rule, the loads of a 
Hemman fall to the level of the worst work that can pass the 
Government inspector; and where there is a long stretch of 
good road, it is because its repair devolves upon the owner of 
a large estate. The only icdeeining feature of the system that 
occurred to me was the regulation that, in case of a severe snow- 
storm, the farmers in the district are bound to keep the whole 
of the roads clear, each furnishing his due propoition of men, 
horses, and waggons ; although it may happen that the portions 
of the road blocked up by snow-drifts are otherwise under the 
charge of only a few of those called upon to assist in keeping 
it available for traffic under such circumstances. 

In Norway, the basis of taxation is the Skylddaler, each of 
which was originally of the estimated purchase- value of 1000 
specie daler (225Z.) as an investment ; but the actual value of 
which is now very different. The local taxes include school, 
poor, church, and other rates, and amount toj^O or 12 specie 
dalers (455. to 545.) per Skylddaler per annum. The arrange- 
ments as to road-keeping are similar to those in Sweden. 

The fences *in Sweden and Norway are almost invariably con- 
structed of wood, and the accompanying sketch (Fig. 18) will 
give a better idea of their ungainly appearance than any amount 
of description. 

The recent increase in the value of wood and in the price of 
labour has raised the cost of these fences very considerably, 
especially in the south ; and farmers are now relying to a large 
extent upon their open drains as divisions between their fields. 
The roads, however, are still bounded or crossed by these weird* 
looking fences ; and the termination of each holding, at least, is 
still marked, as when the late Robert Chambers wrote ‘ Tracings 
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of the North of Europe,’* by a gate across the road, as if to pro- 
test agaitist the improved methods of travelling which have of 
late years been so extensively adopted in Sweden. 


Fig. 18. — A Seandinavian Fence. 



A comparatively small proportion of the land of Sweden and 
Norway is pipe-drained, and it is something startling to see 
the deep and wide drains between the lands ” in most parts of 
the country. Even where subsoil-draining has been done, a 
certain number of these huge water-furrows are necessary, 
especially in the northern districts. The ice-bound land there 
becomes fhawed in the spring with a marvellous suddenness, and 
if a sufficient number of these open- drains were not provided to 
carry off the surface-water without delay, valuable time would 
be lost in a country ^here the season during which field-work is 
possible, is, even under the most favourable circumstances, far too 
circumscri^d. In addition to these deep open drains, it is usual 
to provide surface-channels for the water when the land is not 
pipe-drained, by using an ard furnished with a double mould- 
board, each having a comb-like wing to prevent the earth falling 
back into the furrows. These channels arc not more than a few 
inches in depth, and are from 5 to 15 yards apart, according to 
circumstances. In appearance they somewhat roughly resemble 
the furrows at the junction of the lands in our ordinary system 
of ploughing. 

I>uring the year 1872, about 28,000 acres in Sweden were 


* ** There is one aingular impediment in tiavdling ; almost every few hundred 
yards^though often at very much wider intervals— wgate crosses the row, oomc 
part of the system of flurm-enoloaures, and having a regard to the exolosion of 
cattle from the oom-flelds.’*— Op. oft. p, 55, 1850. 
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brought into cultivation, 9800 were drained, over 2100 acres of 
ilieadow were irrigated, and nearly 23,000 acres of land were 
marled. 

In Sweden there is no limit to the permanent division of agri- 
cultural land as property farther than this : that at least three able- 
Dodied persons mu^ be able to obtain a living oiT each division. 
This rule does not, however, appl^ to the torpare ” belonging to 
a large estate, as their separation from it is only temporary, and 
is a matter of tenancy, not of ownership. In 1872, there were 
252,776 owners, and 200,417 occupiers of cultivated land in 
the country. The total number of agricultural holdings was 
295,983, of which 185,693 were held by agricultural labourers 
working more or less for other farmers. The annexed Table 
shows in detail how the land was subdivided, both as to 
ownership and occupation, in each of the years 1867—1872 
inclusive. 


Table sliowiDg the Numblr of Owners and Occtipteus of Culti\ vtei> 
Land in Sweden in the Yeais 18b7-72. 
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It has been shown that the payment for labour in land 
Inquires an acreage about as great as that of the farm to be 
cultivated. In other words, the labour bill is equal to the rent, 
taxes, and tithes. This of itself is not an overwhelming pro- 
portion ; but when it is remembered that about one-seventh to 
one-eighth of the arable land is generally unproductive, and the 
remainder is about equally divided between artificial grass and 
com, the cost of labour as compared with the extent of the work 
to be performed is very large, but it is a necessity of the long 
winter. Then, as the horses consume one-third of the produce of 
the farm, and dairy-cows are fed on home-grown corn and hay — 
the chief object of the farming being dairying, — ^the sale of corn 







Report on the Agriovltwre of Smeden and Norway, 259 

off a Swedish farm is not very large. In fact, 1 was frequently 
told that a small farmer does not sell produce of every kind to 
the amount of IL per acre per annum off his farm ; while on 
a well-managed large farm SI, per acre may be considered a 
liberal estimate. In a few cases, where milk is sold at a high 
price to a neighbouring town, the return is larger, and no doubt 
the rent-value of the land is in proportion. For instance, Mr. 
Fogelmark, of Wall, near Gefle, who sells his milk at 9^. per 
gallon, realises 1220 /. per annum for it, and sells corn to the 
value of 120 /., being together an average gross produce of 5/. 
per acre. This gentleman’s farm is one of the best agricultural 
schools that 1 visited. It must also be remeihbered that the 
labourers are paid in money, house, garden, and keep for a cow. 
In Scane the gross produce is larger than in the more northern 
provinces, the iarms being more extensive and the climate better ; 
and an average of 4/. 10s. per acre is said not to be exceptional. 

The rent of land in Sweden and Norway is comparatively 
low, about 135. per acre not unusually so ; while 1/. per acre 
is occasional! V obtained for good land. In Sc&ne the rents 
are higher, and 1 have been shown an exceptionally good farm 
rented at as much as 305. per imperial acre. Tenant^farming is 
not, however, the rule in Sweden ; but where it exists, the land is 
usually held on a lease of ten years if from a private individual, 
and one of twenty years if held from the Crown. 

Mr. Dannfelt* has given the purchase value of land in Sweden 
at 5/. to 13/. 65 . 8 e/. per imperial acre, rising in Scane to over 
16/. per acre. Small lots oi land, he says, cost 25 per cent, more 
than larg^ lots. The abundance of small occupations induces 
small farmers with insufficient capital to purchase them, in most 
cases at such a pi ice that they have no money left to farm the 
land properly ; the result is that their profits are less than if 
they had rented a farm proportionate in size to the extent of 
their capital.” With regard to leases, he observes that they 
“ seldom contain any stipulations as to cropping. It is some- 
times covenanted that hay and straw may not be sold off the 
farm, and that no* paring and burning shall take place ; however, 
at the present time the right of selling fodder is granted, 
especially on farms in the vicinity of mining districts and 
large cities, where the sale of fodder for horses is a profitable 
item.” 

Conclusion. 

Swedish and Norwegian farming, as described in the pre- 
ceding pages, thus appears to be anything but a p rofitab le 

• Vide 'Continental Farming and Peasantry/ by J. Howard, M.P., Bidgway, 
1870. pp. 97 and 98, 
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business. One of the keenest farmers whom I met in Norway 
calculated that his farm-profits had been in the last two yesrs 
9s. and 13s. 6d. per acre respectively; and we have already 
seen that the profits at Enskede for the three years 1865-68 did 
not average more than 5s. fid. per acre. If the most enlightened 
men cannot make farming pay better than this, it is tolerably 
dear that the uninstructed peasant cannot obtain an ^uivalent 
for his labour, and for the rent-value of his farm, lout as he 
has no rent-day to provide for, he does not realise this fact, 
and never thinks of asking himself whether his small profits 
repay him for the labour which he gives as rent, if his land is 
“ torp,” or are adequate interest for the capital sunk in the live 
and dead stock of the farm, and in the farm itself, if it is his 
own property. 

1 may be wrong, but it repeatedly struck me that as grass 
cannot grow in Sweden for more than five or six months in the 
yeai* as a maximum, it must be relatively an unprofitable crop, 
although the necessity of a large area, under the prevailing 
system of dairy-husbandry, nobody can doubt. But this is one 
reason why dairy-husbandry is, as I understand it, unprofitable 
in Sweden and Norway, except under peculiar circumstances. 

The prevalence of dairying also explains the almost universal 
practice of applying phosphatic manures to the corn-crops, when, 
that is to say, any artificial manure is used. Farmyard-manure 
is aj^plied to fallow in preparation for rye ; then the land is laid 
•out m seeds for at least three ^ears, all mown, and given to 
dairy-cows in the houses, — this is the national system, and it 
must rob the seed-land of its phosphates. The best farmers, 
therefore, seek to restore the condition of the land by applying 
a dressing of superphosphate to the first of the two or three 
successive crops of spring-corn that follow the ley. Except at 
Alnarp and one or two other places in Sweden, the use of nitro- 
genous artificial manures appears to be entirely unjyjenfm. 

Some other prevalent practices are the result of the groat 
distance of the farms from markets and centres of population 
and the difficulty and expense of transport of produce. Thus, 
the payment of the labourers to so large an extent in corn and 
•other necessaries is in some districts an immense advantage to 
them. Similarly, many farmers cannot afford the expense of 
artificial feeding^stuffs, such as oil-cake, and therefore utilise 
their home-grown corn. Nevertheless, the table of imports for 
the five years ending with 1873 shows that the Swedish farmer 
is fully alive to the value of such materials as guano and oil- 
cakes, and that as the opening of new railways brings such 
aids to advanced agriculture within his reach he is not slow 
to avail himself of them. Until the last few years Swedish 



On Cheese-making in Home Dairies and in Factories, 281 

farming was to a great extent self-contained; the occupier of 
land grew and consumed his own produce, for there was no 
market except in his immediate neighbourhood, on account 
of the mutual inaccessibility of the would-be buyer and teller. 
Such impediments are now being rapidly swept away. I believe, 
also, that the Swedish Parliament has at present under considera- 
tion the whole question of the taxation of landed property. If so, 
I am probably not too sanguine in anticipating that the Swedish 
railways will shortly be supplied with those necessary feeders 
— good roads ; that Swedish farmers will be relieved from the 
irksome duties of road-making and soldier-keeping, by those 
burdens being commuted into an equitable money payment ; and 
that the farming of Sweden, especially in relation to the produc- 
tion of meat, will acquire considerable development in the course 
of the next few years. 


VI . — On Cheese^maldng in Home Dairies and in Factories, By 
J. Chalmebb Morton. 

The history of the establishment of cheese-faetbries in Derby- 
shire was told by Mr. Gilbert Murray, of Elvaston, four years 
ago, in the seventh volume of this Journal.* The inferior 
quality and decreasing reputation of Derbyshire cheese, which 
is the staple agricultural product of a large portion of that 
county, the impossibility oi making the best qualities of cheese 
with the commonly imperfect equipment of small Derbyshire 
dairy-farms, and the increasing difficulty and expense of the 
labour employed upon them, were the main causes of the move- 
ment. And to Lord Vernon, who had, at a meeting of the 
Royal Agricultural Society, so long ago as 1868, t moved for an 
inquiry into the working of the American factory-system of 
cheese-making ; to Mr. J. G. Crompton, of Derby, ffie Hon. 
E. K. Coke, Messrs. Murray, Coleman, Sheldon, and others, 
whose time, labour, and money, were freely given in contending 
with the opposition which had to be encountered, is due the credit 


The subject bad been laid before an Ei^lish audience so long ago as March, 
^68, by the late Mr. George Jackson, of Tattonhall, Chester, who then read a 
Paper on cheeae-factories before the London Farmers* Club. Beferenoe must also 
Paper on the same subject by Mr. H. M. Jenkins, on December 9, 

1870, before the Society of Arts; and especially to the lecture on “English 
(^ees^faotories — ^how to establish and how to manage them,** by Mr. J. Coleman, 

Quomdon, Derby, before the London Farmers* Club, on February 6, 

1871. Mr. Coleman s leoton and the speeches which followed it, reported in toe 
Journal of the Farmers* Qub (Salisbury Square, Fleet Street, London), ai can 
admirable disenssion of the whole subject* Jdr. Jenkins had aireoted atienwn 
ill the Sixth Volume (1870) of this * Journal* to theapplioabiUty of the Amerioan 
factory system to En^h dairies. 

t Bee vol. yi., p. 173: Second Series of the * Journal.* 
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of the success which the movement has at length achieved. 
The two factories, at Longford and Derby, respectively, which 
were originally worked under the guarantee, by their public- 
spirited promoters, of a certain price per gallon lor all the milk 
which they received, were soon followed by the establishment of 
four others, on the to-operative principle, in various parts of the 
county ; and Mr. Crompton has now given me a list of 19 in 
five counties already built or about to be erected, which will be 
in operation during the coming^ ear, capable of dealing with the 
milk of 7000 or 8000 cows. The time has therefore come when 
the factory movement may be acknowledged a success, and when 
a report, both of recent experience under it, and of its relations 
to the existing dairy practice of the country, may be useful. 

In order to qualify myself lor such a report 1 have visited all 
those cheese-factories which have been established in Derby- 
shire ;* also one in Gloucestershire, and one in Cheshire, neither 
bf which, however, can be considered quite to come within the 
-designation which they claim ; and 1 have seen factories which 
have been for some time in opeiation near Lichfield, Stafford- 
shire, and near Weston-super-Mare, Somersetshire, lespectively. 
Reports and statistics of many ol these factories, in some cases 
very complete and full, have been placed at my disposal. 1 
have witnessed a day’s operations at some of them, and taken 
notes in the case of all of the process carried out in each. In 
order that the circumstances out of which they have arisen, oi 
which they are intended to displace, may be understood and 
fairly represented, 1 have also visited for the purpose of this 
Report a number of dairy-faims in all the above-named counties 
— dairies of both average and noteworthy merit; and ample 
opportunity has been gi^en me of discussing the whole subject, 
both with land-owners and with farmers who advocate the 
factory-system, and with land-owners, land-agents, and farmers 
who opj^se it. Many excellent dairies in CiJr.=^liire, three in 
Derbyshire, nine in Gloucestershire, and three in Somersetshire, 
— one of them belonging rather to the North Wilts district, 
have been thus inspected ; and everything that the experience of 
the dairy-farmer can suggest, for either the maintenance or the 
alteration of the old-established form of cheese-dairying, has, 
1 believe, been carefully considered. 

It is of course impossible, after all these discussions and in- 
spections, now that the task of reporting them is before me, to 
aJkot that entire unprejudice with which it was desirable that 
the inquiry should be commenced. UaviAg learned the history 

* Mj bast thanks are due to Mr. J. G. Crompton, of The Lilies, Derby, and to 
Messrs. G. Munay and J. P. Sheldon, for tBeiz' guidance and in 

Derbyshire. 
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and witnessed the results, and listened to the managers, of both 
factories and private dairies all over the country, an opinion has 
necessarily been formed ; and fairly as it may have been arrived 
at, it can no longer be in an indifferent or impartial mood that 
one endeavours to express it. Experience has, 1 am bound to 
report, satisfied the expectations oi those who first introduced 
the American factory-system into England. Manufacture on 
the larger scale has, in the case of milk as in that of all other 
raw materials, been found more economical and more profitable. 
A manufactured article of higher average quality, because of 
more uniform excellence, and consequently of greater value, has 
been obtained. The highest skill, hitherto engaged here and 
there in isolated farms on the produce of perhaps 40 to 60 cows, 
has been engaged in the manufacture of cheese from 400 to 600 
cows. The best machinery and the cheapest power, unavailable in 
the case of small dairies, can be used when the milk of 20 or 30 
such dairies is brought to one point for the purpose. Other ad- 
vantages can also be named ; and, together, it must be admitted 
that thev more than counterbalance the risks and difficulties and 
costs which arc incidental to the change. 


Objections to the Factoby System. 

To some of these difficulties and objections I will first 
advert : 

(1.) Some estates in dairy districts are already admirably 
equipped for the piosecution oi the existing system of home- 
dairying ; and an expenditure, in many cases both considerable 
and r€K*ent, would be renderefl useless if the work of the dairy 
were henceforth to be carried on at a factory. And, where 
estates are not properly equipped, it is held with confidence by 
many, who unquestionably have the interests of the dairy fanner 
at heart, that these must suffer by any factory scheme which shall 
relieve the landowner of the duty of providing adequate acemn- 
modation on the several farms. Such accommodation is still 
the exception, not the* rule, in dairy districts ; and it is alleged, 
not without plausibility, that the factory-system which will save 
neglectful landowners from an otherwise necessary expenditure, 
may at the same time hinder the much-needed improvements of 
both homes and homesteads which would probably be under- 
tal^n if these dairy improvements had to be taken in hand. 

Certainly an immense improvement in cheese-dairying is 
possible without resort to such a revolution in this particular 
indu^y as the dieese-factory involves. I had the pleasure of 
vwting a large number of farms on die Peckforton Estate, in 
Cheshire, where Mr. Tollemache has provided everything that 



264 On Clw^e^making in Home Dairies and in Factories, 

the most accomplished cheese-maker can desire in the way of 
equipment The houses where the cows are kept in winter and 
milked in summer are conveniently near ; ample room is pro- 
vided for both milk and cheese — abundant space for storings and 
cooling the one, and for making and curing and storing the 
other ; water is laid on at every point where it is wanted ; ad- 
mirable oven accommodation, required under the Cheshire system, 
is supplied ; lifts for diminishing the labour of moving heavy 
cheeses are placed wherever useful ; whey tanks are placed where 
wanted, and the waste whey, let off when exhausted of its cream, 
flows to a tank by the piggeries at a little distance — ^meal cistern 
and mixing cistern being at hand, and every help being thus 
given to diminish the labour of attending on the large number 
of pigs which are fed and fattened on all Cheshire dairy-farms. 
So great a saving of labour is effected by all these helps, that, 
in instance after instance which 1 visited, the whole work of the 
djtiry was done by the mistress and her daughters — no paid 
dairy-maid being required. 1 saw many large and most com- 
fortable homes, on farms of 40 to GO cows a-piece, where both 
house and dairy- work were thus accomplished, — where high 
prices, 80s. to 88s. per cwt. (120 lbs.), for the cheese had been 
this year obtained, — and where, certainly, everything appeared 
the very perfection of cleanliness and comfort. Not unfre- 
quently both the farmer and his wife had risen from the rank 
of farm and household labour. To deprive either of the accu&- 
tomed daily task would in such cases be equivalent to an entire 
and most uncongenial change of life. In the case of an estate 
so perfectly equipped as this the question may be put, even with 
some degree of indignation, by a defender of home-dairying, — 
Why should you desire me to upset all these arrangements ? why 
should 1 abandon a system under which the best cheese may be 
made, and by which the skill is perpetuated, on which the special 
agricultural industry of the county rests ? To one cannot 
but reply that such an estate as this does not offer a proper 
station for a factory.* It is because a high average quality of 
cheese is not generally made, because in the ordinary farm- 
dairy the much-need^ equipment does not generally exist, 
because the cost and difficulty of labour are becoming year by 
year more felt, that dairy-factories are desirable ; and it is espe- 
cially in circumstances where they arc thus called for that they 

ondentand that on Lord Vernon’s Derbyshire Estate, althongh the 
advsatsge pf the cheese-factory system has been fiequently urged upon the 
tenantry, no arolication has yet been made to the landlord for the erection of a 
factory. The mot is that in re-modelling the farm-buildings on this estate, the 
dairy amagetsante, as on the Cheshire Estate alluded to above, have been madb 
as pmeet as the tenantry can wish. 
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are being established. Nevertheless, even on estates already 
fairly equipped, the practice of the best and most successful 
manufacturers ought not to be lightly thought of either by the 
landowner or by the farmer. The manufacturer knows^ that, 
whatever his expenditure on existing machinery may have been, 
to continue the employment of it when others are tenefiting by 
the use of the more recent improvements will only result in 
loss ; and Whatever changes lead to profit he at once adopts at 
whatever cost. I am assured that the cheese made at the Long- 
lord factory, Derbyshire, during the past two years has been 10s. 
j)er cwt. better than that which was made by the contributors 
to that factory on their several farms in previous years. This, 
over a manufacture of 100 tons, means an increase in the annual 
receipts, over the area of only one considerable estate, of 1000/. 
per annum. If the great staple agricultural manufacture of any 
county can be improvcnl so as to largely increase the value of 
its annual produce — the fund out of which rent and labour and 
the tenant all are paid, — it must be pronounced mere senti- 
mental folly to oppose the improvement because estates have 
been recently equipped at some cost for the former less profitable 
process. 

(2.) Most farms in our dairy districts are dependent to a 
considerable extent for both fertility and profit upon extensive 
pig-feeding, carried on during the season when whey is available. 
All such farms are, to some extent, thus dependent ; and the des- 
patch of the whole milk from them would, it is said, put an end to 
a very serviceable and profitable part of farm management. It 
is not always nor even generally that the whey is by itself a 
great source of fertility and profit but it is the basis on which a 
large expenditure on other foods depends. Where no such expen- 
diture is made, the whey is not considered of so much value, as 
when other fo(^ is bought to be consumed with it. Thus Mr. 
C. Bennett, a Gloucestershire dairy-farmer, quoted further on,, 
c'onsiders the value of the whey to be generally over-estimated^ 
and he would gladly give it to anyone who would fetch it, and 
pay him 1/. per cow per annum for it. On the other hand, Mr. 
Gibbons, of Tunley, Somersetshire, who has a dairy of from 50 
to 70 cows, on an admirably managed farm, and who holds 
many prizes for the excellence of his Cheddar cheese, attaches 
the very highest value to the whey ; on which he founds and 
justifies an expenditure of 300/. a year on meal and other foods 
for pigs, declaring that the deterioration of the fertility of his 
farm would be inevitable if this whey and meal feeding were to 
cease. ^ Mr. Joseph Aston, too, of Brassey Green, Taiporley, 
Cheshire, who strongly advocates the retention of the home dairy 
management, declares that the whey is worth annually 35s. to 
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40^. per cow to the farmer, when it is consumed at home along 
with meal and other purchased f€>od. And it maj be named, as 
in some measure justifying this estimate of the value of the whey, 
that at the Rooksbridge cheese-factory, near Weston, where a 
large piggery is part of the establishment, those who send their 
milk receive, as payment for it, their aliquot share of the whole 
annual selling value of the cheese made from it, without any 
deductions for expense — being willing to give up the whey for the 
dairy expenses which they thus escape. These, in large dairies, 
amount to IZ. per cow, and in small ones, perhaps, to nearly 
double that amount per annum. This difficulty connected with 
the whey must, 1 think, in fairness be considered as a real draw- 
back to the otherwise unquestionable merit of the factory system. 
But it will not be considered latal to it ; tlie whey will either be 
brought back to the farm which supplied the milk, and then it 
is only the additional cost of carriage which has to be considered ; 
or it will be sold at the factory to the nearer farms ; or it will be 
used in pigsties near the factory. In the first case, at some of 
the factories the managers permit the use of the same vessels for 
the whey as have brought the milk — which of course involves 
the need of special care in cleaning them between times. In 
both the other cases, the value of the wli(‘y returns, more or less 
perfectly, to the farmer, who will then, in respect of the alleged 
loss of the fertility due to the consumption of the whey, be onl^ 
standing in a similar position to that of many other occupiers of 
land, in respect^of their grain and other produce which they might 
consume at home, to the great increase of the fertility of their 
land, but which they prefer to sell ; taking care of the productive- 
ness of their farms, as they are quite able to do, in other ways. 

(3.) An objection, almost certain to be fatal, if not to the 
adoption of the factory system in a district, at least to any patron- 
age of it by individual occupiers, will, no doubt, be made on 
particular farms by those who are already in theslK^bit of making 
the very best quality of cheese in the market. They will not be 
satisfied with only the high average price which they may 
expect by sending their milk to a factory. But this objection 
ten«exist only in the exceptional cases of those who have reason 
to be proud of the name and fame of their several dairies. On 
the majority of farms the cheese made is below the average 
quality* ; and by sending all the milk of a district to a factory 
were is the advantage gained of putting the cheese-making of 
the whole country-side in the cleverest hands that can be hii^. 

f4). I must add to these objections that the carriage of the 
milk is a clear addition, which the factory system involves, to 
the ordinary labour of the farm, already generally heavy enough ; 
and of course, if the balance of advantages between the h^e 
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dairy and the factory be so close that the few shillings a week 
which are thus involved will turn the scale, there can be no 
chance of a factory succeeding. As a matter of fact, this ad- 
ditional labour does not hinder milk being sent to factories from 
farms four miles off. This is the case, I believe, both at Lichfield 
and at Longford. The cost is diminished in some cases by one 
of the more distant senders undertaking to pick up the milk of 
other contributors on his way, one horse and one 1^ being thus 
engaged for all, instead of one for each. The cost is thus at 
once distributed and diminished ; but the principal alleviation, 
and practically the annihilation of this expense will only be 
attained when factories are multiplied sufficiently. The land 
within the radius of a mile exceeds 2000 acres, an area which, 
in a dairy district, may contain at least 600 milking cows, quite 
enough to justify a factoiy, which need not thus be farther than 
a mile from any of its contributors. 

One would not, however, lightly consider an objection to 
the increase of labour on our dairy-farms, for it must be re- 
membered that the milking of the cows always prescribes a very 
considerable minimum ; and there must, in any case, always be 
hands enough to accomplish this. If only this process could be 
accomplished by machinery, there would at once be a greater 
readiness to acquiesce in any proposal for lessening the other 
necessary labour on such farms. Surely the process is not beyond 
the limits of artificial contrivance. If by offering even the 
largest prize for which they have any precedent, the Royal 
Agricultural Society could obtain a thoroughly efficient artificial 
cow-milker, it would make a most advantageous use of its 
funds — rendering an immense service to all dairy-farmers, and 
making them readier to unite for the further economy of labour 
vihich the factory system enables. 

The Advantageb op the Factory System. 

Some of the advantages which are claimed for the Factory 
system of cheese-making have been already gathered from this 
discussion of the objections which have been made to it. 

(1.) The importance, just alluded to, of putting the manu- 
facture in the hands of the cleverest makers, places this among the 
chief of them. The milk of 20 to 30 dairies, manipulated with 
all^ the aid of the best apparatus, by the cleverest of the 20 or 90 
dairymaids through whose hands, in generally poorly equip]^ 
dairies, it has hitherto passed, is certain to result in a 
quality and consequently greater value of cheese upon the whoto. 
To this agrees the report of the cheese-market ever since tne 
Derbyshire cheese-factories have been established ; and we may 
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quote particular illustrations to the same effect. The average price 
of the cheese made at the Windley Hall Factory, near Derby, 
was 4Z. 3s. 7^. per cwt. of 120 lbs. over 34 tons 2 cwt. 1 
made in 1873 ; and 4Z. Is. over about 42 tons made in 1874. 
At Longford the pri^ was 4Z. 2s. 4d. over 86^ tons in' 1873, 
and 47. 2s. 3|d. overl34^ tons (all that had been sold at the date 
of my information) in 1874. It is impossible to get the corre- 
sponding figures for equal quantities of cheese made in private 
dairies ; but keeping in mind how few of the whole number of 
sales reach the highest figures given in any market quotation^ 
something may be learned from the following prices, taken from 
the ^ Agricultural Gazette,’ as representing the market prices of 
cheese, month by month, last year, in Derbyshire, at factories 
and private dairies respectively. 


rniCES OF Cheese in DEiiBYsniBE/ 1874. 


Date. 

Home Daii 

PorCivt c 

Lowofli I*rlce 

LY CULESE 

f 120 IbB 

Highest Price 

Factory 

Per Cwt c 

LoTiest Price 

Cheese. 

120 Ibh. 

Highest Price. 



£ 

8, 

d. 

£ 

8, 

d. 

£ 

s. 

d. 

£ s. 

d. 

August 

22 .. .. 

3 

0 

0 

4 

0 

0 

4 

0 

0 

4 2 

6 

September 12 .. .. 

.T 

8 

0 

4 

1 

0 

4 

0 

0 

4 5 

0 

• » 

2fi .. .. 

3 

8 

0 

4 

4 

0 

4 

0 

0 

4 6 

6 

October 

10 .. .. 

3 

5 

0 

4 

4 

0 

4 

2 

0 

4 7 

0 

f # 

17 .. . 

3 

5 

0 

4 

4 

0 

4 

3 

0 

4 6 

6 

1 » 

24 .. .. 

3 

5 

0 

4 

9 

0 

4 

3 

0 

4 7 

0 

November 

7 .. .. 

3 

0 

0 

4 

2 

0 

4 

4 

0 

4 7 

0 

t f 

28 .. .. 

2 15 

0 

4 

4 

0 

4 

4 

0 

4 10 

0 

December 

5 .. .. 

3 

8 

0 

4 

2 

0 

4 

4 

0 

4 6 

0 

• f 

19 .. .. 

3 

8 

0 

4 

2 

0 

4 


4 6 


9 9 

26 .. .. 

8 

0 

0 

4 

4 

0 

4 

1 

0 

4 6 

0 


The above quotations commence only in the month of August ; 
but the difference in the value of home-made and of factory cheese 
is even greater in the earlier months. The first make of cheese 
in home dairies — Fodder or Boosey”t cheese as it is called, 
when <he cows are still in the house — ^is generally of inferior 

^ The aetnd prices named inany case maybe lower or higher than those which 
oould bequotedTof Ohesbire, Somersetshire, or Glonoestershire. It is not either 
as Wriffting or lamenting Derbyshire experience that the figures are quoted. The 
pdSw slated simply for the oompariMn which they give of home and fiiolory 
eheese. 

t ** Boosey,** 4 s., made while the sows are still in the house. " Eyeiy oow in 
itsowB boosei” or stall, is a pdmie perfectly understood in DwbyshireoowhottsOs. 
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quality, owing partly, in all probability, to the small quantity 
of milk availame, and the consequent ne^ of using old curd to 
make up a full-sized cheese. Whether this be the explanation 
or not, 1 am informed that the cheese made in lar^ quantity 
in the vat of a factory, is good from the very outset of the season, 
and remains of nearly uniform quality throughout the year. 

In addition to the increased value of a msl^e of cheese, owing 
to uniformly high quality, which is realized when the milk is 
taken from the home-dairy and sent to a factory for manufac- 
ture — ^theie is an increased value owing to the larger quantity 
of cheese which undoubtedly is made from a given quantity of 
milk at factories, owing to the more uniform and systematic 
manufacture of the curd, which is possible where large quantities 
are dealt with, as compared with private dairies; but to this 
some reference will be made hereafter. 

(2.) The diminished cost of cheese-making at which this 
higher value is obtained is another considerable advantage of 
the factory system. This will be related in more detail when 
referring directly to factory management and experience. At 
present I may say that at the Windley Hall Factory, to which 
seventeen dairies contribute their milk, upwards of 50 tons of 
cheese (58 tons 17 cwt. 3 qrs. 3 lbs. of green cheese) were made 
last year by a manager (whose salary is 75/.), his assistant 
(29/. 14s.), and extra assistant (11/. 13s.). The materials used 
cost 33/. 11s. 9d., petty expenses 7/. 9s. 5(/., account-keeping 
10/., rent 40/. The mere labour thus amounted to 2s. per cwt., 
and the total cost of manufacture to 3s. lOj^if. per cwt. If we 
compare with this the case of a farm of 30 cows making even 
4 cwts. a-piece, putting the cost and keep of a dairymaid at only 
40/. a year, and ^charging only three-quarters of it, or 30/., against 
112^ cwts. of cheese, we find a cost of 5s. a cwt. in labour alone, 
even on this moderate valuation of the labour, whether under- 
taken by the mistress or a servant. No wonder that Mr. Joseph 
Needham, of School Clough Farm, a contributor to the Holms 
Factory, near Ashbourne, declares that in the increased value 
and diminished cost of his cheese made from 30 cows he has 
gained 80/. a year by sending it to the factory. 

(3.) It cannot be alleged that I have over-estimated the cost of 
the work in an ordinary dairy at 30/. a year for SO cows ; but 
if it be objected that this will in general be undertaken by the 
farmer’s wife, whose services hardly admit of a money valuation, 
then, excejpt from those who pronounce hard work to be in itself 
desirable, it may be claimed as one benefit of the factory system 
that* it puts a stop to the undue labour — drudgery it must often 
be in times of weakness or imperfect health — of the mistress of 
an ordinary home cheese-dairy. This would not, however, be 
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allowed by any of ibose to whom I spoke upon the subject during^ 
the round which Mr. Tollemache was kind enough to take me 
amongst the farm-houses on his Cheshire estate j but probably 
the truth is fairly told in a letter upon the subject which 1 
received some years ago, soon after a speech by Lord Vernon in 
which this particular service of the factory system was insisted 
on — ^that it would put an end to the drudgery of the farmer’s 
wife# Mrs. Charles Bennett, of Stone, Gloucestershire, one of 
the best cheese-makers in the county, wrote to me as follows : — 

"Duiing the cbccse-inaking season I find it needful to be in the dairy by 
half-pAst five o’clock in the morning for an hour. Then there is an hour’s 
release for breakfast. By that time the curd will be fit for breaking. Then 
there will be making it mtochoeso, which will take from two to two-and-a half 
hours, excepting mteivals of not more than a quarter of an hour twice during 
this time. It will then be about ten o’clock. If 1 have a good servant, I can 
then leave the cheese to her ; and it will be neccssaty for her to go to it in on 
hour to dr> -cloth it, and again in two houis to salt it. With her assistance 
I have done i^ith it till one o’clock. Then if cheese be made twice a day, this 
has all to be repeated, commencing at four p.m. Those ivho profess that they 
cannot seewhatlarmcis’ wives i\ouid have to do if they gave up cheese-making, 
must foiget that such people are very frequently the mothers of familieii, and 
have them to attend to besides their usual housekeeinng duties. 1 think there 
is really too much devolving on a farmci’s wife who looks well to her dairy, and 
wishes to do her duty m a domestic vray. Now that our family has grown 
up, and can shaie m the work, 1 do not find it veiy buidensome, and oi course 
we take a pnde in it. But there are many of us who would be glad, never- 
theless, if the w(rk could be done as well without our doing it. Wlien I 
commenced cheese-making, about twenty-four yeais ago, good dairy-girls were 
not BO scarce as now. At the piesent time it is difficult to get a rcspcctablo 
servant who will undertake the work.” 

Mrs. Bennett evidently thinks that heavy labour is not in 
itself a good. On the contrary, although there are many in- 
cideqtal compensations, it is in itself an evil ; and one of the 
greatest benefits which this generation has experienced is the 
gradual lightening of this evil by the substitution of horse and 
steam for hand. Why should not a bcn«#I which has been so 
obvious on the farm and field be welcome in the dairy ? And 
why should the wife of a dairy farmer, who has been relieved 
by the cheese-factory system, be supposed more destitute of 
occupation or home interest than the wife of another farmer who 
may have never had a dairy to direct ? 

It is a distinct advantage of the factory system of dealing 
with the milk of a dairy-farm that every contributor can at any 
time draw upon the funds of the Association for a certain pro- 
portion of the value of the milk which he has delivered. The 
coHdperative factory does a most legitimate and beneficial bank- 
ing business in this way. And if it be alleged that this is no 
other service than has ml along been rendered to needy tenants 
in the daiiy dietriets by. eheese-factoni, who have alweye been 
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ready to keep an account current with those whose cheese they 
purchase— lending money in advance of sales on the understand- 
ing that the cheese is being made for them, the essential and 
important difference between the two must be pointed out In 
the one case the borrower is in no sense whatever the servant 
of the lender ; he does but obtain, on interest, in advance, a 
portion of what already is his own — the apaonnt ultimately 
coming to him being in no way influenced by any limit upon 
his power of sale, such as exists where the factor is the creditor. 
In the latter case the independence of the maker certainly is to 
some extent compromised, and his power of making a full price 
is to that extent diminished. As Mr. H. M. Jenkins stated four 
years ago on this subject before the Society of Arts : — It is 
far better for the farmer to have a factory for his bank than a 
factor for his banker.’' 

(5.) Lastly, it is an incidental advantage of the factory system 
in some districts, that an organisation of this kind lends itself 
most conveniently at certain seasons to the demands of the milk 
trade. The direct supply of milk to consumers is the most 
profitable use that can be made of it ; and it has been advan- 
tageous in more than one instance to the patrons ’’ of a cheese- 
factory, that on a demand by milk-sellers in London, the whole 
daily delivery, properly cooled in the vats of the factory, has been 
at once despatched to consumers at the higher price which could 
be thus obtained for it. And it is not improbable that the com- 
bination of cheese-making with the milk supply may hereafter be 
found the most profitable occupation of a factory in/ suburban 
districts, including not only ordinary dairy-farms, but lands 
where grass is grown by sewage irrigation. 

The various recommendations of the factory system, and the 
objections to it which have been thus enumerated, do not in all 
probability cover the whole of the ground under discussion 
between its advocates and opponents ; but these are enough to 
determine its adoption or rejection. They have, I hope, been 
stated fairly ; and it is plain that the balance of advantage, so 
far as the discussion has been conducted here, is distinctly with 
the factory — those rai)e cases only excepted when a dairy pro* 
perty is in the hands of at once a -public-spirited and energetic 
owner, and a thoroughly accomplished and equally energetic body 
of tenantry. 

The progress, however, of the factory system will depend, not 
on an argument of this kind, but upon the actual miolts 
attained under a sufficiently long experience of it } and thia^ 
therefore, I shall immediately proceed to describe. 

First, however, it has been thought advisaUe to give some 
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account of the modes of cheese-manufacture in our principal 
dairy dijstiicts, if only as an illustration of the fitness of the 
factory system to the manufacture of cheese on any of the several 
meth^s. 


Cheese-making in Home Daisies. 

(1.) The Cheddab System. — ^This I will describe as it is 
carrira on at Marksbury, upon the farm of one of the best makers 
in England. Mr. Harding, of Marksbury, is already known to 
readers of this Journal (see vol. xxi.), and he is also well known 
to cheese-makers in Ayrshire and other counties and districts 
which he and Mrs. Harding have visited on the invitation of 
Agricultural Societies and others, for the purpose of giving in- 
stmetion in the manufacture of this kind of cheese. Mr. Haiding 
is now disabled by illness, but he took great interest in the 
object of my visit to Marksliury last October, when I witnessed 
the process of cheese-making on his farm, and learned from Mrs. 
Haiding and her son-in-law, who is now associated with them 
in the tenancy of the farm, the full details of their mode of 
cheese-making. 

The morning’s and evening’s milk are together brought to a 
temperature of 80^, more or less, according to the temperature of 
the night. If that has been warm, a temperature of 78° will 
give as great effectiveness to a given quantity of rennet as one 
of 82^ or 84° in cases where the milk has been at a lower tem- 
perature for some hours of a cold night. The evening’s milk, 
having been placed in several vessels during the night to cool, 
and being stirred at intervals during the evening, is skimmed, 
and the cream, with a portion of the milk, is heated up to 100° 
by floating it in tin vessels on the boiler, anff the whole of it 
is poured into the tub — into which the morni!lg’s milk is being 
also strained, through a proper sieve, as it arrives — so as to 
raise the whole, as I have said, to from 78° to 82° Fahr. The 
rennet, made from two or thr^e dozen veils, in as many quarts 
of salt water, and allowed to stand three weeks, is added-— 
half a pint to 100 gallons — and the curd sets in about an hour. 
The small veils of Irish calves, which are killed at a week old, 
are preferred, and they should be 18 months old before use. 
The curd is cut with a single long blade to and fro throughout 
its depth, in lines forming a 4-inch mesh upon the surface, and 
the wm>le mass is gently turned over from the bottom with skim- 
mingnlish and hand. The whole is then again worked through- 
out with a ‘shovel breaker ’ — a four-fingered paddle, with wires 
across the fingers — ^great care being taken to do it gently, so that 
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the whey shall not become too white. The curd is thus broken 
up into pieces not much larger than peas, and at least half an 
hour is taken in the process. Hot water is then let into the 
space around and below the cheese-tub, and the whole is raised 
to 100^ Fahr. ; and this too is done gradually, so as to raise the 
whole by degrees, not heating any portion to excess. This also 
takes half an hour. The hot water is then drawn off, and the 
curd is then stirred by hand and skimming-dish for another half 
an hour in the midst of this hot whey, being at length reduced to 
a mass of separate bits the size of small peas. The whey, 
after settling for half an hour, is then drawn off to its vat, where 
it stands about 6 inches dee]>, and is skimmed next day, yielding 
a butter, which should not exceed in quantity 6 to 8 ounces per 
cow per week. The curd stands half an hour after the whey is 
drawn off, and it is then cut in four or five pieces and turned 
over and left for half an hour, after which it is again cut and 
left for a quarter of an hour. After this, it should be in the 
slightest degree acid to the taste. If allowed to become too 
acid, it will not press into a solid, well-shaped cheese, but will 
be apt to sink abroad misshapen. It is now torn into pieces by 
hand, and left to cool ; and thereafter it is packed in successive 
thin layers in the vat, whence, after being pressed for half an 
hour, it is taken out (it is now probably mid-day), and broken 
up by hand, and allowed again to cool. Then — ^when cool, and 
sour, and dry, and tough enough (all this of course being left to 
the judgment of the maker) — it is ground up in the cuid-mill ; 
8 lbs. of salt are added to the cwt. of curd, and the whole is 
allowed to cool, and as sooh as cold, it is put in the vat and 
taken to the press. It is now probably 3 P.M. The pressure 
on the cheese may be Ig cWf. The cloth is changed next morn- 
ing. A calico coating is laced on it the second day, and on the 
third day the cheese toay be taken from the press, placed in the 
cheese-room, bandaged, and turned daily, and at length less 
frequently. The cheese-room should be kept at nearly 65® Fahr.. 
The cheese will not be ready for sale for three months. 

The process lasts nearly all the day, but it produces the best 
cheese in the world, and it is everywhere extending. Taking 
its name from a single parish, it now prevails all over North 
Somersetshire, and is gradually extending into Wiltshire. 
Many dairies adopt it in Gloucestershire. Some of its character- 
istic details are followed in Cheshire ; and in Lancashire, and 
Ayrshire and Galloway it is well known. 

The costs of a dairy in this case amount to 501. a year for 
dairymaid and her keep ; 25/. a year for a prl ; and a man^s 
help two hour 9 u day, which can hardly be put at less than 10/. 
a year more— or 85/. in all. This amount of help would be 
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needed for a dairy of 40 cows, but it would be equal to the 
work of a dairy twice as large. Of course the farmer’s wife 
here, in the case of small and even of large dairies, takes a large 
portion of the direction and of the labour herself ; but estimat- 
ing it, by whomspever done, at its proper wage value, the cost 
in the smaller dairies must be nearly 27. per cow, or at least 10s. 
per cwt. And to this agrees the experience of Mr. Smith, of 
Nupdown Farm, who has introduced the system into the Vale of 
Berkeley. He estimates his cost, for a dairymaid and girl at 80Z. 
per annum for a dairy of 44 cows on a farm of 153 acres. He 
makes only about 8 lbs. of whey-butter weekly, and showed me 
a remarkably fine floor of cheeses — 24 of which, weighing 22f 
cwt., he had just sold. 

In addition to Mr. Harding’s dairy at Marksbury, I also saw 
the process as carried out at Tunley, near Bath, by Mr. Gibbons, 
, a son-in-law of Mr. Harding, whose daughter, Mrs. Gibbons, 
had, among other distinctions, won the gold modal of the Frencli 
Exhibition in 1865, for the excellence of her cheese inanufactured 
on this system. The Cheddar < heese is made of various sizes, 
from 70 to 120 lbs., the object being to make all the milk oi 
'One day on a farm of 30 or 40 cows into a single cheese. 

(2.) The Cheshibe System, which varies somewhat in dif- 
ferent dairies, I saw in operation on the farms of Mr. Joseph 
Aston, of Brassey Green, near Tarporley, Mr. Robert Ankers, of 
Huxley, and Mr. Joseph Siddorns, of Broxton. Cheese is made 
only once a day. The evening’s milk is placed not more than 
6 or 7 inches deep in tin vessels, to cool during the night, on the 
floor of the dairy ; it is skimmed in the morning, and a certain 
portion is kept for butter — in caily summer only enough perhaps 
for the use of the house, but in autumn more, and in some dairies 
at length neaily all is thus taken for churning. The skimmed 
cream, with a jxntion of milk, is heated up toT30° of Fahr. by 
floating the tins which hold it on the boiler : quantity enough 
being taken to raise the whole of evening’s and morning’s milk 
together to 90°, or thereabouts. The rennet used had been made 
the day before ; 8 or 9 square inches of veil, standing in a pint 
of salt water, kept in a waim place, making rennet enough for 
100 gallons of milk. Mr. Siddorns, who had taken accurate 
weights and measures, found that five pieces of veil, each weigh- 
ing 60 grains, standing in 12 ounces of water during the day in 
a temperature of 70°, yielded the proper quantity for 50 gallons 
of milk. The Irish veil is used, being from very young and 
wholly milk-fed calves. 

The curd is set in about 50 minutes ; it is then cut with the 
usual curd-breaker, a sieve-shaped cutter, very slowly. The 
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whey is syphoned, pumped, or lifted out as soon as possible ; 
but before it is all removed a portion is (on some farms) heated 
and returned to the tub, and the curd is left in this hot whey 
half an hour. The whey is then drained away and the cheese 
left to get firm. When firm enough to stand on* the hand in 
cubes of about a pound weight — this is Mr. Siddorns’ illustration 
— without breaking asunder, it is lifted out on the drainer, a 
false bottom of rods in a long tub with a stop-cock to it, and 
there left covered up for 45 minutes, after which it is well mixed 
by hand with 3^ to 4^ lbs. of salt per cwt. — then allowed to 
stand with a light weight upon it for about three-quarters of an 
hour longer, being turned o\ or once or twice during the time, after 
being cut into squares with a knife. It is then twice passed 
through the curd-mill, and put into the vat at once, a cloth being 
pressed first into the place by a tin hoop and the salted curd 
being packed gently by hand within it. In some dairies the salt 
is not added till aitei the curd has been thus ground in the mill. 
As to the quantity ol salt to be added, that must be determined 
by judgment of tlie quantity of whey which is likely to pass from 
the press. In one case mentioned by Mr. Siddorns, 6 lbs. of salt 
weie added to 118 lbs. of curd, which, however, lost as much as 
48 lbs. of whey in the after-process, which necessarily carried oflF 
a large quantity of the salt which had been added. The vats 
will hold a cheese of 70 or 80, up to 100 lbs. ; and tin hoops, 
placed within them, are used to eke them out and give capacity 
for a larger quantity of curd, if necessary. In an ordinary Cheshire 
daily all the milk is ready in the cheese-tub by 7 o’clock in the 
morning, the curd is set by 8, it is ready for the drainer by 9, and 
it may be put into the vat soon after 11. After standing in the 
vat, with a weight upon it, from one to two hours, accusing to 
the state of the weather, it is turned over and put into the oven — 
a warm chamber in or near the brickwork of the dairy-chimney 
—where it remains at a temperature of 90^ to 100° during the 
night. Both when in the press and here the cheese is skewered, 
skewers being thrust into it through holes in the vat, and every 
now and then withdrawn, so as to facilitate the drainage of the 
whey. The cheese is taken out of the vat next morning and 
turned upside down in a fresh cloth. It is in the press three 
days, and it is turned in the press twice a day, being diy-clothcd 
each time. It is then taken out, bandaged, and removed to the 
cheese-room, where it is turned daily, or at length only occa- 
uonally, until it is ready for sale. In some dairies all skewering 
is dispensed with, and no pressure is used at the time of making, 
nor for two days afterwards ; but the whey is allowed to run out 
of its own accord. Cheese manufactured in this way requires 
from 5 to 7 days in drying, but matures more quickly for market. 
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The cheese varies considerably in quality throughout the year^ 
the earlier make of March and April being considerably less 
valuable than that of summer and early autumn. Some of this 
varying quality is owing to quality of milk, and some to the neces- 
sity of holding a portion of curd over from day to day when the 
quantity is insufficient to make either one, or it may be two, full-- 
sized cheeses daily. In such cases it is common to make one 
full-sized cheese and hold the remainder of the curd over till the 
next day, keeping it wrapped up on the drainer or pan, and 
grinding it up in the curd-mill along with the curd of the next 
morning. 

The quantity of cheese made varies from to 4 cwt. per cow 
per annum on good farms. The quantity of butter made in a 
good dairy will not be half a pound per cow in the early summer 
from both whey and milk ; in the autumn, the milk being richer,, 
^considerably more may be made without diminishing the quality 
of the cheese. Mr. Aston, of Rrassey Green, is an advocate oi 
the private dairy system : — “ The labour is the ordinary farm 
life to which the mistress and her servants arc all accustomed.. 
The cost of fuel which might be sa'vcd were the milk sent to a 
factory would be immaterial, for all dairy vessels would^in any 
case require a daily scalding, as usual ; the whey which, except 
at the cost of much inconvenient labour, would be lost to the 
farm, is the main agent in pig-feeding, and the loss of the pig- 
manure would be a great injury to the soil. The whey is valued 
on Cheshire farms at nearly 2L annually per cow The whole- 
equipment of farm-house and dairy, often costly, and in the case* 
of some Cheshire estates, very perfect and complete, would go 
for nothing. The price at which in the Derbyshire dairies the 
annual profit shows that the milk has been sold, is less than that 
which can be made of it in many Cheshire dairies. No farmer 
making good cheese would be willing to part with his milk for 
7fd. per gallon.” — This is Mr. Aston’s statcnflfCv. 

3* Tps Glougestebshibe System, as ordinarily conducted,, 
may be gathered from the practice on Mr. Charles Bennett’s farm^ 
near Stone, in the Vale of Berkeley. There is here a dairy of 40 
to 48 cows, on a farm of 260 acres, of which 32 are arable. 
Cheese is made only once a day. The evening’s milk is placed 
io the cheese-tub and in other vessels, standing not more than 
3 inches deep during the night, so as to lose its natural heat 
as qiiicldj and completely as possible. It is there stirred occa- 
sipnally during the evening and the last thing at night to check 
the rising of the cream. Any cream that has risen in the morning 
is skimmed, and so much as it is desired to keep for butter is set 
apart ; the remainder, with enough of the milk, is floated in tin 



On Cheese^mdking in Heme Dairies and in Factories. 277 

vessels on a boiler until as hot as the hand can easily bear — pro- 
bably about 110° Fahr. — and is poured with all the evening’s 
milk and the morning’s, as it arrives from the yard, into the 
cheese-tub, enough being heated to raise the whole to about 
«4° Fahr. 

The cheese-tub is a tin vessel capable of holding about 
150 gallons, ancy)rovided with a stop-cock by which its contents 
can be drawn off. When all the milk is collected the rennet is 
added — from one to two half-pints according to the quantity of 
milk — about a pint to 100 gallons being the proper quantity. 
This rennet is made four or hve times during the season, a dozen 
veils and half a dozen lemons being added to 5 or 6 gallons of brine 
for the purpose, and placed in a covered stone jar for use. The 
curd is set in an hour ; the process of breaking is performed by a 
sieve-like set of wires, with about an inch mesh, which is fixed at 
right angles to its handle and pushed down through the mass very 
gently in successive places all over the surface of the curd. The 
curd is then gently lifted and moved from the bottom and corners 
of the tub with hand and skimming-dish, and the cutter used 
Again. This process takes in all about half an hour, and the 
curd is then allowed to settle, and half the whey is baled out. 
A portion of this whey is then heated to 120^ Fahr. and returned 
to the tub, again raising the temperature there to 84^ Fahr., and 
then it lies for a quarter of an hour, after which the whey is drawn 
off by opening the stop-cock. After settling into a firm mass, 
the curd is cut and turned in pieces over one another on the 
floor of the tub and allowed to drain ; it is thereafter placed in 
cloths in the vats, of the size corresponding to about eight cheeses 
to the cwt., and there it is pressed for a quarter of an hour. It 
is then taken out and put through the cura-mill and immediately 
vatted again. It is now about 9 o’clock or half-past 9. The 
cheeses are taken out in one hour afterwards, the vat is wiped 
and the cheese replaced in a dry cloth. About three hours later 
it is again taken out, and this time rubbed with salt, which 
salting process is again repeated at night. 

In lar^ dairies this work is done twice a day. If any butter 
is made in these dairies, a certain portion of milk has to be set 
apart for the purpose ; otherwise the whole of the evening’s milk 
at once goes into the cheese-tub, such a portion being heated as 
sufiioes to ruse the whole to the temperature required, after which 
the rennet is added and the morning’s proceedings are repeated ; 
and the labours of the dairy, beginning at 5 in the morning, are 
not over till 8 or 9 at night. 

On two or three successive days the cheeses are taken out of 
their vats, again rubbed with salt, and returned to the press. In 
three days they are taken to the cheese-loft and there turned, at 
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first daily, afterwards at longer intervals. They are ready for 
sale in six or eight weeks. It is the practice in this dairy of 40 
to 48 cows to take about 25 lbs. oi milk-butter a week, and the 
whey yields 10 or 12 lbs. in addition. The difference in quantity 
and quality of checTisc, owing to this quantity of butter being 
taken, is more than balanced, in Mrs. Ilennett’s opinion, by the 
receipts for the butter thus made. 

The annual make of cheese \«iries, of course, from year to year, 
rarely amounting to 4 cwt. per cow, while cwt. would be con- 
sidered a poor yield. The prices realised, when the best cheese 
of the summer months has commanded 70s. per cwt. (112 lbs.), 
have varied from 56 a. for “ fodder” cheese, made in March and 
sold in May, to 60 a. or 62s. per c wt. foi April-made cheese, sold 
in May and June, and 66a. or 68s. per cwt. for summer-make. 
The whey on this farm is not considered of much value, and 
Mr. Bennett would gladly part with it for the IZ. per cow, at 
which it is generally valued. 

4. The Derbyshire System docs not differ materially from 
that which obtains in Gloucestci shire in making a thick (double 
Gloucester) cheese. It is usual to make but once a day, unless 
in very hot weather, when it may be doubtful if the milk can 
be got cool and kept sweet during the night, in which case 
cheese is made in the evening as well as morning. In generaU 
however, the evening’s milk is put in thin layers in the cheese- 
tub and other vessels to cool during the night, tin vessels of cold 
water being put to stand in it in older to subject it to as large a 
cooling surface as possible. In the morning, if much cream has 
risen, it is partly skimmed, and, if necessary, warmed up with 
some milk and added to the moming^s milk, so as to bring the 
whole to about 80"^. In the summer-time, however, the rennet 
haa often to be added when the milk is naturf)^ farmer than 
this* Enough fresh-made rennet is added to set the whole in 
an hour or less. After the curd has been broken with the common 
sieve curd-breaker, used gently for a sufficient time, a presser 
is used— a sort of heavy metallic sieve follower — ^which sinks 
gradually through the whey and ultimately lies upon the curd, 
enabling the baling out of the whey. After this has been for 
most part taken out, this follower is forced hard down on 
the curd so as to squeeze and still further separate the whey 
finsn it The curd may then be slightly salted, though this is 
not allrays done at that time. It is broken by hand into a vat 
and pressed ; taken out and broken up again, re-vatted* and 
a^ain innssed ; and this may be done more than once, as often, 
indeed as seems to be required. It is at length finaUj vatted, 
in siaes of about 4 to the cwt. ; its whole surface is made to 



On Cheese-making in Home Dairies and in Factories. 279 

take in as much salt as it will hold by rubbing and pressing ; 
this gets liquified by the exuding moisture and is absorbed. It 
is dry-clothed and changed in the press daily, and is in the 
press 4 or 5 days before being finally removed to the cheese- 
room, where it is turned at gradually-increasing intervals until 
ready for the market. 

SoMEBSETSHIBE. — The following is the method adopted in a 
dairy near Frome, in which district the Cheddar system has 
generally supplanted the comparatively thin cheese of North 
Wilts. During the evening, from 4 to 6 o’clock, the milk brought 
in from the cows is strained into the cheese-tubs, and into other 
tin vessels to cool. The milk is occasionally stirred ; and where 
tubs with false bottoms are used cold water is occasionally put 
under it during the summer months so as to more quickly cool it. 
Next morning the cream collected on the surface of the milk is 
skimmed, part of it being taken for butter; in some dairies, 
however, all the cream irom the night’s milk is put in the 
strainer through which the morning’s milk is being poured into 
the cheese-tub. Some makers heat a portion of the morning^ s 
milk adding the night’s cream to it, so that it may be ^better 
incorporated with the whole body of milk, and thus left in the 
cheese and not wasted in the whey. The varying practice in 
this respect is said to depend on the soil ; some land allowing 
a larger quantity of cream to be taken from the milk, the cheese 
being still of sufficient fatness without it. But the practice 
varies also with the time of year. 

All the night’s milk being put in the cheese-tub, and the 
morning’s milk strained into the same, the quantity kept back 
for heating is made hot enough to raise the whole to 80^ or 86^ 
Fahr., which is considered the proper heat for adding the rennet. 

After this has been added the tub is covered over with a cloth, 
and in about one hour the curd is expected to have set firm enough 
for breaking up. It is now probably 8 o’clock, A*1C., and the 
cheese-maker then commences to break up the curd. In the 
first place he cuts it in lines'erossing one another with a long 
knife, and immediately afterwards it is completely broken up 
by the curd-breaker, by which the whole is lifted and stirred 
sufficiently but gently. The curd is now allowed to settle for 
a quarter of an hour, after which some of the whey is baled out 
The process of scalding now commences. Those who have not 
an apparatus for scalding — the double-coated tin' cheese-tub, 
allowing hobwater or steam to pass round its contents— heat the 
^ cheese-tnb by whey heated in the boiler. By 
8.45 A.M., or a little edldier, the first vessel of whey taken to the 
boiler htes been heated to 120% and is being gently poured into 
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the cheese-tub, the mass in the tub being carefully stirred the 
while, and for 15 minutes longer. It is now allowed to settle 
for another quarter of an hour, after which a portion of the whey 
is removed from the tub to the whey-tank, and a second lot of 
whey, also brought to 130^, is poured into the cheese-tub, the 
maker stirring and^then allowing it to settle as before. Another 
portion of whey is then removed from the tub to the tank, 
and a third lot of whey, which has been heated to 140^, is now 
poured into the tub in the same way as the two previous lots. 
When this last lot of hot whey is in the tub the maker dis- 
continues stirring, and the mass is allowed to settle for about 
20 minutes. The curd and whey in the cheese-tub should at 
this time be about 100°. The whey is then removed from 
the tub to the tank, and the curd cut up and placed in the 
centre of the tub in ^ such a way as to give the greatest facility 
for all the whey to run from it. When the curd has some- 
what dried itself, say in about 45 minutes, it is broken by the 
hand into pieces about the size of an orange, put in com- 
paratively thin vats, and rcmo\ ed to the press. It will now be 
about noon. The curd Is allowed to remain in the press until 
about 3 P.M., when it is removed, ground down, and salted; 
about 2^ lbs. salt to the cwt. being used. The ground curd is 
now allowed to remain in the cooler for about two hours, 
being turned occasionally duiing the time. At the expiration 
of the above time the curd is rc-vatted in larger vats and removed 
to the press, where it remains till the following morning. The 
cheeses are then taken from the vats, turned over, clean cloths 
being put on them, re-vatted, and again removed to the presses. 
On the third morning the same process is gone through, and 
again on the fourth, with the exception now of covering the 
cheeses, instead of the ordinary turning cloth, with the thin 
tight cloths which arc to remain on them when in the cheese-room. 
The cheeses are then taken from the press, bilKUaged, and re- 
moved to the cheese-room. The young cheeses should be turned 
over every day for the first week, afterwards not quite so fre- 
quently, and as they get older the less turning they will require. 

The whey-tank referred to in this description is the vessel in 
# which the whey is kept until the following day, when the cream 
is removed from it, and the whey is allowed to run into the cistern 
in the hogs -house. 

The quantity of butter made per cow in good Somersetshire 
dairies aoes not exceed half a pound weekly during the summer 
months. In the months of March and April, when cattle arc 
feeding on hay and artificial foods, much more butter is taken 
from the milk. The'^milk is also naturally not so rich in curd 
as in the summer months, consequently a poorer hut nice* 
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flavoured kind of cheese is then manufactured, which is generally 
made thin, about 4 or 5 to the cwt This cheese is known by the 
name of hay-cheese, and sells at from b&s. to 66tf. per cwt. In 
the height of the season the best Cheddar-cheese commands a 
price of 80^. or more per cwt. of 112 lbs. 

As the milk diminishes in the autumn, the size of the cheese, 
generally 90 lbs. to 100 lbs. each, is maintained; and where 
hitherto two cheeses have been made, only one is made, the 
remainder of the curd being kept over till the following day — 
enough probably with to-morrow*s curd to make two, with a 
smaller surplus of that day’s curd unused. This added to the 
curd of the following day may make two cheeses without any 
remainder, and thus three da\ s’ milk makes five cheeses. In this 
way at length tliree cheeses arc made in two days, four in three 
days, and so on. The cheese thus made hardly commands the 
lull market value of the best cheese. 

In the dairy thus described I have found the rare example of an 
annual record of experiment in which quantity of milk, quantity 
ol curd, and quantity of butter, have all been ascertained in suc- 
cessive months. The figures for four out of seven past years are 
given on page 282. The quantity of butter named is the average 
per day for that week in which the cheese was made, not the 
daily average for the month that is named. The weights of 
milk and cheese are not daily averages for the month, but simply 
the quantity produced on the particular day of the experiment 
in each month. The number of cows varied from 57 to 63 in 
the several years. In 1868 the cows were receiving a little meaP 
daily during April : the grass shrank during June, July, and 
August, and it was very hot and dry. In 1870 also the cows 
received meal during April. Foot-and-mouth disease broke 
out on July 10, and on July 23 the milk was reduced to 74 
gallons daily. And again in 1874 the foot-and-mouth disease 
prevailed from April 23 to May 20, and land was diy and keep 
was short from this till August. I have taken the figures of 
only the alternate years. They may be usefully compared with 
those which we shall hereafter give from some of the jDerbyshire 
cheese-factories. 

Adding all the tabulated results together we have on an 
average 1 lb. of green cheese produced by 10 lbs. 8^ ozs. of 

Tn.* 8*^*^ cheese shrank only 6 per cent, before sale. 

1 he cost of labour at this dairy is put by the tenant at 47/. 
a year. ^ This, over a manufacture of 235 cwt., which must 
be considered a maximum produce for a stock of cows vaiy- 
ing between 57 and 60, would correspond to 4s. a cwt. for 
labour only ; but we presume that a strict valuation of all the 
services rendered in the dairy throughout the year would exceed 
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47Z. One farther item of interest in the details which have 
been given me from this dairy may be mentioned : the lowest 
price of the past year was 645., the highest 905. per 120 lbs. — a 
range of 265. per cwt. 


Date. 

MUk.' 

Guile.’ 

1868 

Curd. 

lbs 

Butter, 

lbs 

per day 

Milk 

Galls 

1870. 

• Curd i Butter, 

1 , lbs 

1 IbA 'per day 

Milk 

Galls 

1872 

1 Curd Butter, 
lbs 

Ibe 1 per day 

1 

Milk 
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1874 

Curd 

Iba 

BuiUr 

lbs 

IKrda} 

April . . 

115 1 

100 

6 

109 

94 1 

1 7 

109 

1 99 1 

5 

73 

50 

4 

May , . 

165 

iro ' 

1 

4 

ne 

161 

4i 

lb2 

153 ) 

6 

62 

59 1 

6 

Jane . . 

168 ' 

152 


165 1 

[148 1 

44 

.. 

1 

•. 

1J3 

124 

4 

July . . 

in 

-I 


1.2 

1 

117 

1 

4 

Ib3 

149 

5 

122 

114 

34 

August . 

96 

94 

4 

98 1 

1 90 

J 

148 

1 142 

41 

ns 

11b 1 

1 

September 

118 ' 

124 

5 

88 

90 

31 

1J7 

140 

3 

no 

121 

d 

October . 

103 

in 

4 

72 

76 

21 

SO 

101 

21 

06 

76 

2 

November 

•• 1 

•• 

•• 

3^ 

41 

1 

(0 

76 

1 . 

14 

62 

6S 

21 

Average. 

144* j 

121 1 

1 44 

1091 

1 1024 

3i 

124 

123 * 

4 

92 

01 

3i 
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1 WlUCHT OP ClUBBr 

1 

Ofeen. | 

When Sold 

Shrinkage 

Green j 

When Sold | 

Shrinkage 

Ibi. 

lb) 

1 lbs 

lbs 

lbs 

lbs 

85 

80i 

' 4* 

b5 

BOi 

44 


714 

4 

764 

714 

4 

aa 

23 

If 

1 804 

86 

44 

sa* 

30i 

24 

Loaf 7.. 
cheeral”. 

154 1 

If 


So dates have been given vrhen tbe above cheese was made or sold. 


The Factory Sysieh of Making Cheese. 

I have now to describe the factory system and its results in a 
aufficient number of examples, and over a sufficient period of time 
to mi^ tho experience to be reported of it trustworthy. The 
history, from the beginning, of the first established factories in 
has been already reported in vol. vii., 8. B., p. 42-QO, 
by mt 4 Gilbert Murray, who has told the story of the first year’s 
msJka^hat of 1870 — ^and of the public-spirited labours by which 
the syitem was, in the midst of some hardly avoidable blunders, 
and It spmd consequent expense to the guarantors, introduced. 
It was not until the end of the second year that the guarantors of 
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6^^. per gallon to all contributors of milk were finally released 
from their responsibility ; and it is only to the experience of the 
years 1872-3-4, that reference will now be made. That of 1872 is 
told in a pamphlet to which the signatures of the Honourable 
E. Coke, of Longford; Mr. J. G. Crompton, of Derby; and 
Messrs. J. Coleman and G. Murray were appended. Messrs. 
Coke and Crompton call attention to the greater uniformity and 
superior quality of factory-made cheese, to the economy of its 
manufacture, and to the influence which an increased value of 
produce from our dairy-farms must exert on the interest of both 
the landloii^ and the tenant. At the Longford Factory 211,338 
gallons of milk from 458 cows (460 gallons a-piece) were made 
during 1872 into 91 tons 12cwt. 3 qrs. 3 lbs. of green cheese, 
which, shrinking about 10 per cent., yielded 82 tons 7 cwt. 1 qr. 
and 25 lbs. of sah^able cheese (4 cwt. nearly per cow), realising 
at /4s. 10<f.^per 120 lbs., 6166/. 14s. bd. The whey (sold to 
the milk contributors at per gallon) and the whey-butter 
together made 475/. 12s. 4d. The cost of labour, in manager 
and assistants, was 215/. 18s. 3rf. ; of materials 103/. 14s. 5d. ; 
and of marketing 118/. 3s. lOrf. Besides this the rent of build- 
ing, and of plant, and the cost of repairs amounted together to 
65/. There was thus a balance of 6139/. 10s. 6d. for the con- 
tributors, which was divided aniong the milk suppliers at the 
rate of close on 7d. a gallon — the expense of labour and 
materials having amounted to 3s. lOJrf. per cwt. of 120 lbs. of 
cheese — while the rent of building amounted to 9rf., and the cost 
attending the sale of the cheese was Is. f)d. per cwt. It is added, 
that 10 dairymaids had been dispensed with by the suppliers of 
milH to the Longford Factory, who thus saved 400/. on the 300 
cows belonging to those dairies at a cost to themselves (at 
3s. lOj^. per cwt. on the cheese made from these cows) of 184/. 

The Report of the Derby Factoiy for 1872 was also satis- 
factory. Here 51 tons 13 cwt. 2 qrs. and 15 lbs. of green 
cheese, shrinking 8 J per cent, into the 47 tons 5 cWt. and 1 qr. 
07 /^^* which was sold at 74s. 6^/. per 120 lbs., was made from 
274 cows; the labour and materials having cost 3s. 6|rf. per 
cwt. ; steam and water Is. 5d. per cwt. ; rates and taxes Is. 2Jr/. 
per cwt. ; repairs 5|^. ; and Secretary’s salary 3Jrf. per cwt. — 
It statement shows that the sum 

• 1 ^ 17s. 8d., including 340/. 2s. lOcf. for sale of whey and 

milk and butter, had been distributed among the milk suippliers 
1 nearly 6|rf. per imperial gallon, after paying the 

working expenses and repairs. 

This pamphlet is especially interesting from its detailed 
report of the quantities of lAilk received from the 39 different 
farmers who contributed to the two factories. It appears that 
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while the contributors varied as much as from two and three 
cows apiece to in one instance 50, there were on the whole from 
814 cows 393,463 gallons of milk sent to Longford which 
received from March to November, and at Derby Factory which 
received only from April to October. This was at the rate of 
483 gallons a*piecc upon an average ; the receipts from different 
farms varying from 624 gallons a-picce in a dairy of 3 cows to 
343 a-piece in a dairy of 38 cows. This difference cannot be 
put down wholly to sort, food, or management, for we are ex- 
pressly told that in some cases the foot-and-mouth disease had 
prevented milk being sent to the factory ; but it is plain from 
the large number of examples in which 450 gallons and up- 
wards is the return, that this is under one style of manage- 
ment, perhaps from one class of soil, the ordinary annual pro- 
duce of healthy cows, while in other large dairies more than 
500 gallons appears to have been the common experience. 

The balance sheets of Longford, and of the Windley Hall 
Factories, have been sent to me for 1873. In the former case 
the plant was purcliased by an entrance fee of 10s. per cow 
on 517 cows, and thereafter the account stands as follows ; — 
221,148 gallons of milk yielded 93 tons 18 cwt. 3 qrs. 22 lbs. 
(120 to the cwt.; of green cheese, which shrank 7 ton 13 cwt. or 
about 8^ per cent., and was sold (86 tons 5 cwt. 3 qrs. 27 lbs.) at 
82s. 4d. per cwt. for 7106/. 2s. Id. Besides this, 2898 lbs. of butter 
realised 167/. 14s. 5c/. ; the whey sold for 326/ 15s. Ic/. ; and 
there were other small receipts amounting to 13/. 6s. 3c/., making 
7633/. 18s. in all; out ol which, after paying the whole cost 
of working expenses — materials, labour, fuel, commission, and 
repairs — 609/. 7s., equal to 7s. OJc/. per cwt., the contributors 
received rather more than 7^. per gallon. The following is 
an enumeration of the costs : — 



s. d. 



£ s. 

d. 

Labour .. .. 

2 7:i Tier cwt. of the cheese .. 

227 18 

0 

Materials .. 

0 81 

n 

a. .. 

64 8 

8 

Fuel 

0 6 

tf 

.. .... 

44 7 

6 

Soda, blushes, &c. 

0 Oi 

ft 


6 11 

6 

Bent and rates .. 

0 8 

9f 


57 11 

1 

Repairs 

0 21 

>» 


20 2 

2 

Total .. 

4 9} 

.. 


£420 18 10 

The other charges included Secretary’s salary and com- 



mission for sale, &c. .. 

• • .. 

• • • . . . 

78 10 

0 

Manager’s bonus of 10 per cent, on value lealised for 



milk over 61 c/. per gallon 

« • • • 

.. -- -- 

98 0 

0 

Sundries .. 

• • •• 

• • » ■ 


11 18 

2 

ToUl = 

7s. Oid. per cwt of the cheese 

£609 7 

a 
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The Windley Hall Factory on the estate of Mr. J. G. Crompton 
was started on May 9th, and closed for the year on November 
14th, 1873. During that time 86,974 gallons of milk were 
received from contributors, and yielded 34 tons 1 qr. and 20 lbs. 
of saleable cheese which was sold at 83#. 7Jd. per cwt. (120 lbs.), 
for 2851Z. 18#. 9rf. : butter and whey realised 142?. 2#. in addi- 
tion ; and the 2998Z. 5#. thus received, yielded no less than 
per gallon to the contributors, besides paying 168Z. 7#. 9d. 
for labour, materials, fuel, rent, and sundries, and leaving a 
balance of 21?. 7#. undistributed. In this case the labour had cost 
2#. bd. per cwt. ; materials lOrf. ; fuel 5r?. ; rent 8|d. ; sundry 
payments 3£r? ; and no charge appears for marketing. 

We come now to the year 1874, and before stating the results 
of nay inquiries on the manufacture of the past year at no fewer 
than six factories in Dei byshire, I will relate the history of one 
of the first of these factories, which has been established sim- 
ply by the labour of the contributing tenant-farmers who had 
resolved upon having one. 

The following account of the Holms Cheese Factory has been 
given to me by Mr. .1. P. Sheldon, of Sheen, near Ashbourne^ 
as the first which had been established by tenant-farmers exclu- 
sively — that is, without the aid of the leading landowners of 
the district. It has, of course, been started by the activity and 
energy of only a few t^lio at length succeeded in overcoming the 
indifference or opposition of others ; but except in so far as it 
may have been prompted by the example set on the estates of 
the Hon. E. Coke and Mr. J. G. Crompton, to whom the credit 
f)f establishing the dairy-factory system in Derbyshire is due, 
the Holms Factory may be said to have owed nothing to ex- 
ternal influence or assistance. 

Mr. J. P. Sheldon had, in 1871, made a trip to the United 
States, to inspect the cheese-factory system there, in order that 
he might urge with the authority of an eye-witness the feasibility 
of the scheme. His impressions on this point were given at 
some length in the ^Milk Journal^ of January, 1872. He now 
says : — 

“ Whilst the Holms Factory was being built, the site on which it stands 
was designated ‘Fools* Comer; * but this name, and the prejudice m which it 
had its birth, have both died away, except m a few incurably ‘ long-homed * 
instances, and, generally speaking, the factory system of cheese-making is 
now looked upon with cordial approval among us. 

“ Some fanners were under the necessity of, at all events, simulating opposi- 
tion to the^ scheme, becanse wives would not relinquish the butter-money. 
This perquisite they ooqld not forego. Also pigs weie an element of discoid. 

* How about losing my pig-manure r said the farmer. ‘ On what must I rear 
my calves and tea xny |dgB if you take all the milk away ?* said the larmer’s- 
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wife. It is odd that we never hear such questions raised in connection with 
sending milk to citied. These and all other objections, refuted time after 
time, at length disappeared, and a sufficient numl^r of farmers undertook to 
put up the building and furnish it with plant, taking, in fact, all the cost 
and risk upon themi^lves. Of the original six, however, two withdrew, and 
the work was begun and completed by the remaining four. 

“ Mr. Shirley, of Bewlach, put up the building at his own cost, on bis own 
land, and the situation is a good one. Three othera have done the remainder, 
and, with Mr. Shirley, form the Managing Committee. The entire cost of the 
concern has been d60Z. In its present form it has capacity for the milk of 300 
cows, though for the ])rcsent wc have had to content ourselves with 230. By 
putting in an additional milk- vat we shall be able to work up the milk of 450 
cows. In order to supplement the storage-room wc intend to put in a quantity 
of additional shelving, and the lower cnring-room, where the green cheese is 
first placed, is to be furnished with adequate * tuming-shelvos.* If properly 
constructed these turners arc most important economisers of time and laliour, 
while they offer no hindrance to a piopcr examination of the cheese at the time 
of turning it. The best 1 have seen are in tiers of three shelves, the ends of 
which are secured in a strong piece of timber*; which has an axle in the centre 
on which it readily turns. 

“Our factory fail ly commenced woik on May 15, 1874. From that date 
till the end of the seabon, in November, we received 817,149 lbs. of milk, from 
which we have made 2419 checbos, which m their green state, after being 
taken out of pi ebs, "weighed 81,288 lbs. In the fiibt eight weeks it took an 
average of 10 lbs. 9| ozs. of milk (o make one pound of green cheese. I took 
the average of five days in the caily part of June, and found then that 
10 lbs. 1 1 ozs. of milk went to one pound of green cheese. 1 1 is therefore evident 
that, since that time, the pro])ortion of casein, &c., m milk had increased to 
the extent of reducing the whole a\eiage for the eight weeks IJ oz, below 
that of the five days in June. The milk continued to yield a greater proportion 
of curd week by week dining the remainder of the season, until at the close it 
appeared that the green cheese for the whole season corresponded, as nearly as 
possible, to one-tenth the weight of tlie milk from which it was made. The 
actual average is 1 lb. of ohecse to 10 lbs. 0*84 oz., or nearly 4 oz. under the 
gallon, of milk — a gallon weighing 10 lbs. 4 oz. 

“ Tne labour at the factory this season has cost us a1x)ut 120f., and we have 
bden enabled, by means of it, to dispense with the services of eight dairymaids, 
whose board and wages, in the aggregate, could not well be estimated at a less 
sum than 3002. Nor is this a hardship on dairymaMiPft>r they are, as a class, 
rapidly disappearing. We also secure a considerable saving in material and ^ 
inddental expenses. I consider that, with the exceptions of wages, salt, and 
rennet skins, our incidental czi^enses at the factory are no higher than they 
would be in a 40-oow dairy at home. We dispense with one dairymaid at 
each considerable farm ; this, hoivever, will entail extra milking on the re- 
mainder of the staff, for generally the dairymaid milks. 

We have already sold 22 tons of cheese at an average of 42. 0». OJdL per 
cwi. This is a price which is considerably above what we should have midc 
of home»made cheese. Wc save considerably in being able to sell the factojy- 
made cheese at six weeks old, instead of having to keep it on hand for 
periods var 3 'iDg from three to nine months. We also have an important ran 
m the production of more cheese from a given quantity of milk than is done 
in farm-houses. We take no butti r from the milk, nor have we gathered 
any from the whey during the greater part of the season. Another season 
we intend gathering whey-butter. 

We allov our contributors to take the sour whey home in the same cans in 
which they huTe brought the milk to the factory, and with cam in scriding the 
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cans at home, this plan, so far as we can see, has no ill effect on the cheese. 
Still It behoves the manager to he vigilant in detecting sour or impure milk of 
any description; and two members of the Committee should occasionally 
attend at the factory, when the milk is being received, to thoroughly examine 
all the milk-cans for signs of uncleanliness. 

It is to be hoped that the Legislature will add a clause, having express 
reference to milk supplied to cheese and butter factories, to the existing 
‘ Adulteration Act.* * 

‘‘Generally speaking landlords ought to build cheese-factories for their 
tenantry The milk suppliers, on their part, should supply the plant, the cost 
of which should be distributed amongst them, mfd, on the number of cows 
each one milks, if this money be judiciously laid out, it ought, in no case, to 
exceed ISs. per* cow at the outset, ih pairs of course are paid for out of the 
woikin^ expenses. It would, however, simplify matters considerably if the 
landlord were to supply the heavy plant, receiving an equitable interest thereon, 
which would cover its renewal. II convenient, with reference to water and 
roads, cheese-factories should al .va 3 's be erected in dry and airy situations. The 
odoiirc aribing from damp hituations and from stagnant pools of water are 
inimical to the production of uniformly good cheese, as milk is peculiarly sus- 
ceptible to impuie odours and liable to absorb them. I consider they also 
injuriously affect the ripening of the cheese. The water-supply to a factory 
should be cold enough ^o reduce the evening’s milk to 60® Fahr., at which 
tenipcratuTo it will remain sweet enough. If the milk were properly aerated 
as well it would keep sweet at G8®. The supply of water should be constant, 
as it has to run under the vats all night. A 2 -in. pipe will bring ample 
water for a factory of 500 or 600 cows. 

“ 1 1 is our intention to build piggeries near, but not too near, the factory. Wo 
consider that we^shall make some piofit iiom feeding pigs on the spot, though 
1 ig-lceding, as a nile, does not pay very well at farmhouses. We may buy tM 
pigs at a cheaper rate in large quantities, and we may buy our feeding-stuffs at 
whole.sale prices. The food should be steamed and given to the pigs before it is 
cold. The piggeiies must be arranged so as to reduce the labour of attending 
on them. 

“ It is general in America to have piggeries contiguous to the cheese-factories, 
and they consider a cheese- factory incomplete without its p^gerics. We also 
consider it a nuisance to have to take the whey home again.^ 

The following is the system of management at the Holms 
Factory: — The evening’s supply of milk is received into, and 
pretty equally divided amongst, the large milk-vats, which are 
capable of holding 500 gallons each, being 14 feet long, by 
48 inches wide, and 20 inches deep. These vata are made of the 
best tiff, and are supported by a stout framing of deal or pine, 
between which and the tin is a space under the bottom and 
along the sides. During the night a stream of cold water 
is kept constantly running under the vats, in at one end 
and out at the other, filling the space between the tin and the 
wood, and thus cooling the milk which the vats contain. This 
stream, as it issues from the lower end of the vats, is conducted 
by indiarubber tubing to a small water-wheel sunk in the floor. 

• The text of the State of New York Act ndatiug to diluted milk is given in 
a Ibot-note to p. 191), vol. vl., 2ud Series. 
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Gradually filling the floats of this wheel, it at length causes 
half a revolution, which, by crank and lever overhead, actuates* 
floating wooden rakes, sinking 2 or 3 inches in the milk, which 
are thus driven a foot or two to and fro upon the surface of the 
milk in the vat, at intervals of a few seconds all night long. 

The evening’s milk is in this way cooled before morning, 
even to 60° or 65° ; and a supply of cool water for this purpose, 
either from a spring or pumped from a tolerably deep wdl, is 
one of the most important requirements in order to the success 
of a factory. The object in using the agitating contrivance * is 
to prevent any cream rising on the milk during the night ; but 
it also performs the further important office of doing something 
towards aerating and deodorising the milk — an office which 
might most beneficially, during the hot weather, be performed 
on the milk before it leaves the farmstead : thus enabling it in 
some measure to get rid of the animal heat and odour which 
' tend to the too early and rapid decomposition of the milk in hot 
weather, and are distinctly inimical to the production of the finest* 
flavoured cheese. This aeration should, indeed, take place as 
soon as the milk is drawn from the cow, in which case it may 
be safely taken any reasonable distance, and jolted gnd shaken 
over any sort of rough and unc\en roads, even though contained 
in closely-lidded cans, without fear of its being injured during 
the transit to the factory. Milk obtained from heated cows 
that have been tormented by the attacks of insects during a hot 
summer’s day is obviously already in a state of heat and fer- 
ment closely bordering on actual decay. Such milk should be 
well aerated before being despatched. It is not so necessary to 
use these precautions with the morning’s milk, which, on arriving 
at the dairy, is at once mixed with the evening’s, which has 
been cooled and agitated all night in the milk-vats in the fac- 
tory, When sufficient fresh milk has run into that vat which 
is farthest away from the weighing-machine, IfR^pipe conducting 
the milk the tin on the weighing-machine, where it is 

roc^ived and weighed as it arrives morning and evening from 
'llie m^eral contributors, is shortened, to adapt it to the next vat^ 
'and sp on to the last. Steam is now turn^ under Vat No. 1, 
and the whole mass of milk in it raised to a temj^rature of 80^ 
JPfbr., after which the rennet is mixed with it. The beating of 
iDm iHnilk at this stage may with advantage be made to depend a 
op the state of the weather and the time of the year. In 
bpt weather it should not exceed 80'’, and in cold it may be as 
hjgh aa 82 °, The quantity of rennet to be mixed with the milk 

* Aaolhsr ibna of this apparatus is figured in Mr. Willard's paper on * Siilk- 
ooudensing Factories/ on pogo 151, voL vui., 2nd Seiies. 
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will also be varied according to tbe season of the year : in the 
autumn more of it is required to coagulate the milk than in 
spring or summer, the milk in the autumn being more heavily 
charged with solids. The exact quantity of rennet to be added 
will depend on its quality and purity. But if it be as good as 
it ought to be, half a pint to 100 gallons of milk is'^ufficient. 
The test of the strength of the rennet is that the milk with which 
it is mixed shall have perceptibly thickened in fifteen minutes, 
and that coagulation shall be perfected in an hour, the vats 
meanwhile being covered to preserve uniformity of temperature. 

When the curd will break cleanly over the finger, coagulation 
is perfected, and now the curd-knih' — a many-bladed cutter, the 
edges being about half an inch apart — is passed slowly lengthwise 
through the mass, from one end of the vat to the other, and back 
again, until all is cut. The edges of this knife are sharp and 
fine, so as not to bruise the tender curd. The curd is now allowed 
to r(‘st a few minutes, until the whey begins to float over it, when 
the curd-knife is again passed through the mass, crossing the 
direction t.iken before, and leaving the curd in pillars of half an 
inch square. In this stage the whey rapidly escapes, while the 
cuid gradually subsides towards the bottom of the vat. After 
remaining in this condition for a short time the curd is very 
slowly and tenderly turned over by the hands, after which the 
curd-knife is freely, though very carefully used, cutting tb© curd 
into pieces about the size of hazel-nuts. A little steam is then 
turned into the space between the tin and the woodwork, which 
was occupied by cold water during the night, soon after which 
the curd will bear turning about a little faster. During this 
time the whey continues to rapidly exude, and the pieces of curd 
to sin ink correspondingly in bulk. Up to this stage the curd 
demands the most delicate handling, as it is very tender, in 
order that it may not be bruised, and that none of its liquid fats 
may pass off into the whey. More steam is now turned on, and 
the curd is stirred much quicker, in order to prevent it l^ing 
scorched at the bottom ol the vat. As the whey has by this 
time almost completely left the curd, the latter has lost its 
tenderness, and becomes comparatively hard and tough. A 
curd-rake may now be vigorously used to keep the curd-particles 
continually in motion. When the temperature of the mass has 
reached 90° Fahr., the steam is turned off, and the curd kept 
stirring for a time until the vat-bottom has cooled, so as not to 
iiyure the curd.^ It is now left at rest for some ten minutes. 
At the end of this interval the steam may be again turned on at 
full preMure, and it is imperative that the curd now be kept in 
constant; motion. The manager will now, as before, qse hm 
thermometer occasionally it denotes 100®, when the steam 
VOL. XI.— s. B. 
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is turned finally off, and the curd, as before, kept stirring a few 
minutes beyond this, until the vat-bottom has cooled down. 
The entire mass is now allowed to rest for an indefinite time, 
during which the manager is careful to watch the development 
of the soaring process. An experience of a few months will 
enable any attentive and intelligent person to determine when 
this acidity has attained the proper degree. He may do this by 
taste or smell ; but a surer plan is to take a piece of curd in the 
hand, squeeze the whey well out of it, and touch hot (not red- 
hot) iron with it. If sufficiently acid the curd will stick* to the 
hot iron, and draw out in fine threads an inch or more long. 
The whey is now all run off by a syphon, and the curd is 
gathered to either side of the vat, so that the whey can run down 
the middle. There is yet some little whey left in the curd, and 
this continues to drain slowly away as the curd lies packed at 
the bottom of the vat. Presently the curd, which now adheres 
together in a mass, is cut into pieces, and turned over time after 
time until little or no whey runs from it. It is then ground in 
a curd-mill, and when ground, has salt mixed with it, at the rate 
of 2 lbs. of salt per 1000 lbs. of the milk from which it has been 
made ; in autumn a little more salt is used, or lbs. of salt 
per 1000 lbs. of milk. The curd being ground to about the 
size of raisins, and salted, is now vatted and put under the 
lever-j^rtsses for an hour, during which time the little whey still 
in it ijp* pressed out. It is then taken out of press, bandaged, 
and pt|^ sya again. Here it remains, with a good pressure upon 
it, until morning, when it is finally taken out of press, conveyed 
to the lower curing-room and weighed, has some tissue-paper 
ironed on to thf flat sides of it, and is put on the cheese- 
shelves* Here it is turned daily for a few days until it goes 
to the upper curing-room, where it will be turned every other 
day. This cheese is ready for sale in six wegfcs to two months 
after it is made. But cheese made in autumn takes a longer 
time to ripen. The tissue-paper is ironed on the cheese with the 
view of preventing cracking. 

At the present time,” says Mr. Sheldon, there is a dearth 
of factory managers, and the committees of intended cheese- 
factories ought to, send young men to our Derbyshire factories 
to be trained, so as to have a manager of their own at hand.** 

I add the Bye-Laws of the Holms Dairy, by which the con- 
tributors are bound : — 

** 1* Perscoui sending milk to the above dairy shall be required to send, ttsice 
eaoL the pure miSn from the whole of their dairy cows (ezoepting such 
milk as mil be required by. them for their family consummon) during the 
making season, the oommenoement and termination of whiim shall be oeter- 
mined^ the Mmaging Committee. 

2. No person shall send, and the Manager of the Dairy shall have power 
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to refuse, sny milk that » of an inferior quality, skimmed, sour, dirty, or 
otherwise impure ; nor shall any person keep back that portion of the milk 
known as ‘ afterings ’ or ‘ strippings.* 

** 3. Milk from a newly^eatved cow shall not be sent to the dairy until the 
cow has been calved/oter days. 

“ 4. Milk will be received at the dairy from half-wt five to half-past seven 
o’clock in the morning, and from five to seven in the evening. 

5. The cans used for carrying milk to the dairy, and other utensils con- 
nected therewith, must be kept thoroughly sweet and clean. 

** 6. A correct account of all milk received at the dairy, with the number 
and weight ot cheese made therefrom, shall be kept by the manager at the 
dairy ; which account shall be open at all times to the inspection of any milk 
contiibiitoi.” 

The mode of dealing with the milk in the large vats of the 
factory can be varied to suit the practice of any county. The 
ordinary Derbyshire cheese is made at the Holms and other fac- 
tories in Derbyshire. The Cheddar system is adopted at Mickle- 
ovor, which is in the hands of Mr. Henry Harding, a son qf Mr. 
and Mrs. Harding, of Marksbury, who finds that the longer heat- 
ing, the minuter subdivision of the curd, and the prolonged ex- 
posure of the cuid after being ground in the curd-mill, which are 
c haiactei i sties of that method, an' as perfectly well adapted to the 
scale of operations of a factory as they are to the scale of a smaller 
dairy. Mr. Livesey and Mr. Etches, who inspected the several 
Derbyshire factories last summer, in order to award the prizes 
offered by Mi. J. G. Crompton lor good management and its 
results, gave the first prize to Mickleover, notwithstanding that 
it was not so well equipped as some of the other factories. Mr. 
Harding’s cheese has made the highest prices of the season, the 
later makes having fetched as high a price as 90^. per 120 lbs. 
Mr. Ilanling is especially anxious on the subject of the rennet 
he employs. Old Irish veils are preferred, and they are soaked 
in brine — about six veils to every 2 gallons — one lemon sliced, 
and an ounce of nitre being added to it ; and of rennet thus 
made one-third of a pint is enough for 100 gallons of milk at 
80° of temperature. 

The following is Mr, Harding’s account of the process carried 
out under his direction at Mickleover, so far, especially, as the 
character of the rennet is concerned : — 

“ The pmeess of checae-making followed at this factory is the same as has 
been aesenbed at Mr. Harding’s, ol Somersetshire, in all its details; but having 
a laigOT quantity of milk to deal with, we use tie ‘ agitator,* which, as I be- 
lieve, by preventing the cream from rising, frees the milk from any oibnoxious 
gases, which would otherwise be sealed dowU by the layer of the cream, and 
thus prejudicially affect the milk. In illustration of this, Z may mention that 
the agi^tor-wheek* being out of repair, I could not work it during two 
nights ; cream rose, and on being stined in the morning a peculiw odour 
was clearly perceptible, the curd retaining it throughout the day, and it was 
easily deteotod in the flavour of the cheeee at ten weeks old. Good rennet is 
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one of the most important items in cheese-making, its quality being the founda- 
tion of a good or bad cheese, which means a difference of 15s. or 20s. per cwt* 
in the market value. 

“ This matter is of such importance that the greatest care is required in the 
selection of the vell^. The best arc supplied from Ireland, where many calves 
are killed on the day of their birth, or wthin a day or two. The veils thus 
obtained are the smallest ; and, iiniuqiaiied by age, they retain all their coagu- 
lating properties. 

“ When the Irish feed their calves (they kill them at about ten weeks of age) 
the veil is large and/a^ and the digestive organs having K’cn called into use 
are, as I believe, impaired and weakened for coagulating purposes, hence the 
cause of two prices for ‘ Irish \ ( Us ’ being quoted in our markets. A largu sup- 
ply of this class of ‘skins ’ conies liom Geimany also, and the German skins 
are much used in this and in iulilioiiring counties. 

“ A vast quantity of di(‘eac is made ‘ out ot flavour/ and this can easily bo 
traced to bad rennet. It is remarkable that in the West of England, whore 
only the ‘ best Irisli veils* are u.s(d, the avtiage quality of cheese is higher 
than where the second-class skins are used. *Jhe demand lor tins lower class 
of skins is kept uj) by those checse-niakciswho woik by the * rule ol thumb / 
and when their cheese is ‘ out of flavour,* or ‘ loose in texture,* the blame is 
laid on some jHirtion of the land. ‘ When the cows are feeding in that pastnro,’ 
it is said, ‘ the cheese will always liea\e.* This hasty conclusion ends theiir 
investigation ; they l( \ei think of looking for the cause elscwluic, much less 
in the rennet-jar, whcicthc incipient sieds ot bad fla\ouraie suieto be found. 
These large, or ‘ led \cUs,’ will Iretpicntly emit a ‘ tallow smell * when ke])t a 
few weeks after the stecj) is made ; ]>robably cansiHl hy the decomposition of the 
^ milky matter* contained in the veils. At the coininencemont ol this season 
tho writer bought a lew' dozen of these interior skins, and made ii ‘ steep ' 
from the recipe gnen below, and all the cliteses made liom them w'cre detec- 
tive in flavour, and ‘cliaracterhss.* Knowing that cheese is made in the 
dairy, and^ that change of ])asturc lias but little effect on the quality and 
flavour ot it, he came to the cunclu.sion that the cause of im|X!rleotion was 
more under bis immcaiatc control. He soon found the cause in the rennet- 
jar. The steep, on being stint'd up, bad the a])pearance of a quantity of 
tallow being mixed wdth it, caused, no doubt, by the decomposition above 
alluded to. He bad a lew days i»revi<m«< ordered a supply of the ‘ best Irish 
veils* from Mr, 7itley, Bath, at double the cost of the inferior, and as soon as 
he could use the ‘ steep * made from them by the same recipe, the quality of 
the cheese improved 4s. per cwt., as the cheese made jp^e 19tb May, from 
the had rennet, sold at bOs., and that made on the idlffiwing day realised 84s.’* 

The following is a recipe for making a perfect rennet Mix a brine of 
strong salt and water, sufficient to float an egg ueR ; boil half-an-honr ; let it 
stand till cold \ to two gallons add six veils, one lemon, sbeed, and one ounce 
of saltpetre. Jt will be fit to use in a month, and will keep any length of time. 

They have now erected a large and commodious factory near 
Middeover, at which there is accommodation for the milk of 
eOO or 800 cows. A floor of 60 feet by 28 feet 6 inches, is 
provided for the whole working arrangements. There is room 
for five VSts bf the usual size. On one side at the end is the 
eiigiil#«4Fb^ 12 feet by 20 feet, and the floor over the whole 
is lliid M ft bheese-room ; the whole being wanned by stoves ; 
and AiV Voofy boarded under slate, with sawdust between the 
two^ in of ft sufficiently non-conducting materiftl to insure a 
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4:olerabIy uniform temperature. The accommodation includes 
the usual arrangements for receiving and weighing the milk as 
it is brought up morning and evening, vats, and water-wheel 
for working the agitators, store-room for the materials employed, 
cisterns for the whey as it is drawn from the cheese-vats — and 
tlience, after being skimmed, to the tank, from which it is pumped 
to the customers, a butter dairy, a well and pump and tank of 
sufficient capacity for night use, ample flooring for cheese, 
and a house for the manager. The whole, I understand will 
be erected and equipped for the sum of 12()0Z., which is about 
3()s. per r'ow on the possible number whose milk could be re- 
ceived at It. This is being erected by Mr. C. E. Newton, the 
owner of many of the farms from which milk will be received ; 
and a rent will be charged. 

Til is seems to be the way in which the system can best be 
introduced. Certainly the landowner is interested in the adop- 
tion of a manufacture by which the money value of the annual 
produce of his estate is very materially increased ; and he may 
therefore be exp<‘(*tcd to erect the buildings and fixtures neces- 
sary for it, charging a suflicient rent, leaving the contributors to 
provide all the utensils and portable ‘‘ plant.” 

The respective shares of landowner and tenant, in providing 
the means for starting the factory system, were the subject of a 
discussion at Derby in December last, of which the following 
seemed to be the generally accepted conclusion. I quote Mr. 
Gilbert Murray’s letter to the ‘ Derby Mercury ’ : — 

“ Tho proprietor of the land to erect at his own cost the whole of the 
necessary buildings, and obtain a sufficient supply of water, either conveyed 
through pipes from the nearest source, or from a well sunk on the premises, 
for which a rent-charge of 5 per cent, per annum on the amount so expended 
shall be payable to the proprietor, the tenants undertaking to repair. This 
lent, whatever its amount, should be charged pro ratd on the number of 
cows, and included in the working expenses. The term ' fixed plant,* which 
should likewise be erected at the coat of the proprietor, would include the 
steam-engine and boiler, with all shafting, pulleys, belt^ and other connec- 
tions; desk, and other office fixtures; agitator-wheel, weighing-machines, 
lift, tramway and waggon, stoves and pipes, cheese-shelves, steam and water- 
pipes-^the tenants or milk suppliers covenanting to repair and pay at the rate 
of 7 per cent, a year interest on the first cost, each individual milk contributor 
having no further interest in the fixed plant beyond the time he continues a 
member of the Association. Hei^ce this payment should likewise be included 
iu tho working expenses. 

plant* will include the milk-vats, curd-knives, presses, cur^ 

mill, hoops, chum, tin vessels, jiails, and buckets. Those would be furnished 
by contributors at a cost of fifom 6s. to 10s. per cow, which every faimw 
wcaud be called upon to pay on entry, or at least at the exiaiation of the first 
workiM year. The probable duration of the portable plant is 
this will entail a cost of 10 per cent. p«p axmum m order to replace it w tw* 
time, or an annual charge of 6(f. to Is, per cow. This is cVaily a capitel 
account, and should be treated as such, Snd kept entirely disuntt from the 
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working expenses. The yearly 10 per cent, should form the nucleus of a 
separate fund, from which the ])oi table plant should be maintained in an 
efficient state of repair ; and in the ca.^e of a milk supplier withdrawing from 
the factory under any ciicumstances his entrance foe would always rcm<aiii 
intact, and be handed over to him on leaving the Association. This appears 
to me the most equitable means of placing the undei taking on a bubiness 
footing.*’ 

Before concluding^ with such statistics of last year’s experience 
at these factories as 1 have been able to obtain, I may mention 
that at the factoiy in Derby, which 1 saw last summer, 18 farms 
were contributing milk, which, however, was at that time being 
despatched to consumers in London. At Mickleover 12 con- 
tributors were sending about 570 gallons daily from 250 cows, 
60 or 70 lbs. of butter being made weekly : the Cheddar system 
of cheese-making was being adopted. At Longford tlie milk of 
527 cows from 82 contributors was being dealt with, and the 
manager and two young assistants were said to be dis}>lacing 
more than a dozen dairymaids, who would have been employed 
at the several farms on the milk sent to the factory, during 
nine months of the year. At the Holms lactory milk Irom 18 
contributors was being dealt with on the Dcibyshire plan already 
described. At the Windley Hall lactorv milk irom 18 con- 
tributors, and at Alstonfield milk liom 17 contributors — about 
460 gallons daily from 280 cows at the time of my \ is it — was 
being manufactured. In addition to these I \isit(^d Tattenhall, 
in Cheshire, where the milk from two large farms was being 
dealt with on the factory system, the advantages of which Mr. 
Jackson’s father was the ejiiliest to perceiie and advocate. The 
necessity for Sunday work is hcnc e\adcd by delaying the Satur- 
day’s manufacture till the evening, and dealing with three meals 
of milk instead of two on Monday morning. At Lichfield, too, 
I have seen a factory, now three years in operation, which 
commenced with 15 contributors, finishing offjMSWevei, last year 
with only 10, some of whom send their milk^ distance of four 
miles. The milk of only 1 50 cows was here sent, and it had been 
a disastrous year in respect of the foot-and-mouth disease. The 
manager receives 11. a week, together with 10^., 15s*, and 20^. 
bonus per ton on the cheese, according as it realises 70^?., 75s.. 
or 80s. per cwt. He had made only 16 tons of cheese. At 
Nethercote, by Bourton-on-the- Water, I saw a factory at which 
Mr. Wilkins makes cheese, buying milk for the purpose in 
addition to that of his own 25 cows ; and I was astonished to 
hear that he had been receiving milk from no fewer than 167 
cows, for which only %d. a gallon was paid. At Rooksbridge, 
near Weston-super-Mare, two farmers have built a factory and 
extensive piggories, ten others sending their milk, and leaving 
the whey as their payment for the labour, fuel, and materials 
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employed in the manufacture. The Cheddar system is adopted 
through the summer ; thin cheese, on the Derbyshire plan, being 
made during the earlier months. About 10 tons per month had 
been made in the dry months of July, August, and September 
of last year, 13 and 14 tons having been made in May and June 
from the same cows, about 380 in number. A manager with two 
assistants, at 20s. and 16s. a week respectively, were making the 
cheese. The whey ran off to tanks, whence it was pumped 
to the large piggeries, which were too near the factory to be 
advisable or even agreeable. 

In addition to these, I hear of a factory at Sutton-on-the-Hill 
for 500 cows ; one at Hartintfton, in the Peak district, lor 500 
cows ; one at (Grange Hill, also in the Peak district, for 400 cows : 
one at Ellaston, near Ashbt>urne, lor 500 cows ; one at Ked- 
leston, on Lord Scarsdale’s ]iropert>, for 500 cows ; one at West 
Hlham, on the property ot W. Drury Lowe, Esq., for 300 cows ; 
all these in Derbyshiie. One at Balderton, and another at 
Alford, on the Duke of Westminsters estate in Cheshire, are 
being erc<ted foi S()0 cows each; and there is a small one at 
Worle, in Somersetshiie, and one lor 300 cows at Beedy, near 
M(dton, Leicestershire. It is plain, therefore, that the system 
is extending ; and this is justified by such facts of the year 1874 
as have been allowed to appear. 

In order that I might obtain the financial results for 1874 of 
the checse-factoiies oi Derbyshire, I addressed a circular to each 
asking for the weight of milk received and of green cheese made 
fiom it month by month in each — the quantity of cheese sold 
from each at the date of my inquiry — the lowest, highest, and 
average prices which had been realised per cwt. — the quantity 
of cheese then unsold — the cost of labour, fuel, salt, rennet, 
annatto, bandages, and any other materials during the year — the 
rent of building and of plant — ^the number of milk-suppliers, 
and the number of their cows. It is only in three instances that 
I have received anything like the full details which are wanted 
for a complete report. Now that these factories are under co- 
operative management, bent not, as till lately such factories 
were, on convincing neighbours that the system was a success, 
but simply on realising the largest possible profit for their 
“ patrons ” and contributors, there is no such motive for publi- 
cation as formerly existed. And accordingly I have been told, 
in several instances, in answer to my application, that my ques- 
tions cannot in fairness be asked of any private association for the 
purpose of publication. I am, however, able to state pretty fully 
the facts regarding one or two of these associations. For instance, 
of the Holms cheese-factory, of which a lull report has been 
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already given, I hear that they have had throughout the past 
season the milk of 230 cows, the property of 17 contributors: 
79,722 gallons of milk have been received, and 81,288 lbs. 
(677 cwt. 48 qrs.) of green cheese have been made ; 614 cwt. 
3 qrs. 274 lbs. have been sold at an average price of 80a*. 9d. per 
cwt., indicating a shrinkage of 9 per cent. The cost of labour 
had been 120/. ; of fucd, 1 5/. Is. Id. ; of salt, rennet, annatto, 
and bandages, 28/. 9.s\ ; ot rent and interest on plant, 18/. 16^. 
The balance for distribution, supposing there is no charge for 
marketing, would be close on per gallon for cheese alone, 
exclusive of whey and butter. 

At the Windley Hall h'actory, where a considerable quantity 
of the milk received had been sent to London, the cost of labour 
— manager, 7«5/., assistant, 29/. 145., and c‘xtra-assistant, 1 1 /. 135., 
— amounted to IIG/. 75., or 25. per cwt., lor the 38 tons 17 cwt. 
3 qrs. and 3 lbs. of green cheese which had been made. The 
cost of materials — coal, 13/. 1()5. 4c/., coke, 2/. 195. 2c/., bandages 
and cloths, At. 145. Ic/., salt, 3/. 8.<r., icnnet, 22/. 175. 8c/., and 
annatto, 1/. 125. — amounted to 33/. 75. 3c/., or 11c/. per cwt. of 
the cheese. The petty expenses, amounting to 7/. 95. 5c/., reached 
\\gd. per cwt. ; the account-keeping — 10/. — came to about 2c/,, 
and the rent of the building and plant — 40/. — to 8c/. per cwt. 
The cost upon the whole thus reached 35. 10c/. per cwt. of the 
green cheese manufactured, or, assuming a shrinkage of 10 per 
cent., to rather more than 45. 3c/. per cwt. over the sale. I3(*- 
ducting the charges for rent and ac(*ountant, it would amount to 
45. exactly. And let it be remembered that this on a dairy of 
30, 40, 50, or 60 cows, yielding 4 cwt. of cheese apiece, would 
amount to an expenditure of only 24/., 32/., 40/., or 48/. respec- 
tively for the sum of the items of labour, fuel, and materials 
employed in cheese-making. Of course the milk has to be carried 
under this system, and the milking of the c^ps and the scalding 
of the vessels have still to be done and paid for under any system ; 
but it is not to be doubted that there is here an immense saving 
of labour and cost. And this, it is plain, is not the only nor 
the principal advantage-: the value of the produce is the leading 
consideration after all, and when the prices realised at a factory 
come to be considered, it is plain that, dealing as it does with 
the milk of so many dairies, they must be compared, not with 
the maximum, but with the average experience. There are no 
doubt a few who, on hearing that the whole cheese of Windley 
Hall dairy made 83s. T^d. per cwt for the year 1873, and 8Js. 
per cwt for 1674, up to the date of our information, will know 
that they made as much, or even more ; but the great majority 
must eombsa that they would have gained considerably, apart 
altogether from the diminished cost of labour, had their milk 
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been sent for manufacture to the manager and machinery of the 
neighbouring factory, both selected respectively for their skill 
and fitness. 

At Mickleover 107,852 gallons of milk, received last year 
from 250 cows in April and afterwards, till November, pro- 
duced 102,882 lbs. of green cheese. And if we here again as- 
sume a shrinkage of 10 per cent., there must have been a sale of 
upwards of 38 tons. The cheese made at this factory up till the 
date of my inquiry had made an average price of 85*. per cwt. 
of 120 lbs. The labour in this case cost 140/., fuel 18/., materials 
12/. — 170/. in all, or rather more than 4^. 4rf. per cwt. The 
labour employ ed and paid foi here could have dealt with double 
the quantity of milk ; the materials employed were, of course, 
in proportion to the milk on which they were employed. Another 
year will see the larger Mickleover factory at work, when the 
eX<\*ssive charge pei cwt. lor labour will be reduced. The price 
obtained here, indicates the superior quality of the manufa^rture, 
to which reference has been already made. 

At Longford 210,553 gallons of milk had been made into 
250,1 33 lbs. of green cheese ; 84-^ tons had been sold, at an 
average price of 82.s\ per 120 lbs. Of the costs during the 
past year in this case I have no information. 

The particulars given, imperfect though they are, will, I be- 
lieve, convince the majority of cheese-makers who know the 
maximum quotations of the cheese-market to have been always 
far above their experience — especially any who may have been 
in the habit of calculating the costs incurred in their dairies 
against the quantity of their manufacture — that both excellence 
and economy of manufacture are, as might have been expected, 
especially achieved in factories where large (quantities of the 
raw material are dealt with by the greater skill and the best 
machinery that can be procured or hiresd. 

The number, however, of those who have been in the habit 
of accurate ancl quantitative observation in English dairies is, 
unfortunately, very small. It is one advantage of the factory 
system that it at once awakens all who contribute to it to the 
questions of quality and quantity. The weight of the milk 
received from each contributor is recorded daily, the quantity 
of green cheese made is every day ascertained, the shrinkage 
before sale is known, and, under co-operative management, 
every one is on the look-out for deficient results of any kind. 
The patrons ” of a fa(^ory know perfectly how much milk it 
takes to make a pound of cheese ; but, though they had been 
making cheese for years and generations previously, not one 
in a hundred of them knew for certain anything about it 
before. 
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I give here such figures as I have been able to ascertain from 
some of the factbries which I have visited in Derbyshire and 
elsewhere. It is impossible to doubt that the publication of such 
figures, and the discussion of them, not only in farmers’ clubs 
^ but in farm-houses at the fireside, will set people inquiring as 
to the varying value of dairy breeds, as to the effect of food on 
the milk produced, as to the influence of soil and climate, and 
the economical effect of various dairy processes — with very 
serviceable and useful results. 
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Adding the whole of these figures together, 1 find that from 
9,682,245 lbs. of milk used in these factories 958,945 Ihs. of 
green cheese were made, being at the rate of 1 Ih. o|l|Mh^se 
from every 10 lbs. oz. of milk, a result which cemjran^s 
favourably with the 10 lbs. 8 ozs. of milk to every lb. of green 
cheese made on the Somersetshire farm, to which reference has 
already been made. 

This Report on Cheesemaking in Home Dairies and in 
Factories ought not to be closed without a reference to what 
may be called the general milk industry of the country. There 
were last year in England alone, according to the published 
Tables, 1,(514,477 cows. These had to be milked night and 
morning, and needed theicfore the services of probably nearly 
SJOOjOOO milkers. This is an enormous daily task, anfl it is 
surprising that invention has not yet contrived any efficient 
substitute or aid for the mere hand by which the work has 
hitherto been alvvays done. In this laborious way we may 
probably assume there is on an average about 420 gallons 
annually drawn per cow. This is, indeed, most likely more 
than is yielded annually by the average cow beyond the require- 
ments of its calf. And considering the comparatively low 
production of Hereford, Devonshire and Sussex, and some other 
counties, the quantity of milk to be dealt with in Engli& dairies 
upon the whole is probably not more than 650,000,000 of gallons 
annually. Of this quantity, if the average daily consumption of 
a mixed population be put at one-fifth of a pint a-piece each day 
(see vol. iv.. Second Series, p. 95), or nearly 9 gallons annually, 
we may suppose that our 21J millions drink nearly one-third 
of the milk we produce, and that not more than 450,000,000 
gallons remain for the manufacture of butter and cheese. Take 
now the counties of Cheshire, Staffordshire, Warwickshire, Derby- 
shire, Gloucestershire, Somersetshire, and Wilts, in which there 
were, in 1874, 454,672 milch-cows — if we may put all the milk 
usrf in the cheese-dairies of Lancashire, Shromhire, Leicester- 
shire, and Berkshire against so much of the milk of these seven 
counties as is not used for cheese-making, then the whole cheese- 
making of the country is represented by the 450,000 cows or 
more of the seven counties 1 have named. The cows of these 
counties yield probably more than the average quantity of milk, 
and looking at the fact that in cheese districts the calf is taken 
away earlier than elsewhere, and that the breed encouraged is 
such as nves quantity rather than extreme richness of milk, we 
may fairly assume the average yield of a cow to be 480 gallons 
annually here. This makes the quantity of milk employed 
in cheese-making in this country nearly 220,(X)0,000 gallons 
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fuiniially — equal to the manufacture of nearly as many lbs. of 
cheese — a * q^aptity which does not now very much exceed 
that ^ich at present annually imported from abroad.* 
It must be admitted that the possibility of adding lOs. a 
cwt. to* the value of this great manufacture, of taking 2s, 
or 3^. a cwt. from the cost of it, of doing away with the 
labour of some 10,000 daii^ maids, and setting them free for 
the wants of other increasingly urgent employment, are most 
important considenations, both socially and agriculturally. It 
is not imagined tliat the whole of this great industry will ulti- 
mately concentrate and accumulate in factories ; but it seems 
certain that, except where landowners arc willing, at consider- 
able expense, to provide the necessary home equipment, the 
course of events must tend that way. The superiority of the 
early ahd late makes of cheese, where laige quantities of milk 
can be dealt with from the beginning till the end of the season 
— the superior quality throughout the year where the manu- 
facture is in the hands of the highest skill assisted by the 
best-arranged contri\ ance — the diminished cost of manufacture, 
especially in respect of labour — the higher prices that are earned 
per gallon by the factory, are together certain ultimately to have 
this result. 

This is no proposal to place quantities of live-stock under 
central management. Direct ownership, and the constant 
personal anxiety and care which only this will ensure, are 
necessary for the prosperous condition of the live-stock of the 
farm ; its management could not be safely undertaken by a 
company. But it is simply a manufacture that is contemplated, 
in si[hich the end depends upon the behaviour of a raw material 
under the well-known processes to which it is subjected. 
There is nothing whatever in the nature of the subject to take it 
out of the rank of ordinary pianufactures — nolMhig to hinder us 
jEjNHU anticipating that the greater economy and profit of opera- 
tifiu on the greater scale, which are always realised in those, 
will be also realised in this. Certainly to anyone who comes 
into the dairy, of say even a 200-acre farm, during the last two 
months of the cheese-making season and sees the little mess of 
curd lying under its cloth in the cheese-tub just ready for the 
press-^the whole daily result of all this great apparatus of 
milk«room, cheese-room, boilers, ovens, dairymaids, and what 
not, which has to be maintained — ^it must seem plain that the 
factorjl^ which unites the work of 30 or 40 dairies in a single 
apartment, with one, two, or three hands for the whole of it, must 
ultimately succeed on the score of both economy and profit 

* The import of choose in 1872, 1873, and 1874, was 1,000,130, 1,35*1.207. sod 
t488,223 respocUvcly. 



( 301 ) 


Vll . — In Memoriam. By J. Dent Dent, of Ribston Hall,, 

Wetherby. 

Scarcely a month had elapsed from our last Council Meeting 
before death removed from our chamber three of its best known 
occupants ; and those who are left will miss the familiar 
presence, the friendly counsel, and the judicious help of Mr. 
Torr, Lord Kesteven, and Mr. Holland. 

Of Mr. Torr, of his energy and genius, his heartiness and 
zeal, whii*h always met every diificulty with cheerfulness, and 
a determination not to hv overcome by it, another pen than 
mine will write. 

Lord Kesteven, once President of the Poor-Law Board, 
bnmght to our deliberations great Parliamentary experience, 
and an acquaintance with rural affairs and the conduct of 
country business wliich was of frequent value. In him strong 
common sense and knowledge of men were united to a hearty 
pleasantness of manner and great frankness and geniality of 
disposition. A feeling of weak health made him decline the 
Presidency, when it was suggested that he should be nominated, 
but he was always willing to take his share in the work of 
the Council ; and those amongst us who were with him last 
December, and found him kindly and ready as ever, and then 
saw him presiding ov<t the deliberations of the Taunton Com- 
mittee, and endeavouring to adapt the views of the local autho- 
rities to the requirements of the Society, little thought we 
should never more meet the hearty shake of his hand or listen 
to his ciieery voice. He was a thorough type of the best class 
of English country gentlemen; fond of field sports and the 
occupations of a rural life, and yet ready to give up any amuse* 
ment for the higher duties of his position : whether to preside 
on the Bench at Quarter Sessions, or to take his share in the 
deliberations of Parliament and the cares and anxieties of a 
laborious public office. 

Mr. Holland was of a different type to either of those 
whom I have named. Quiet and gentle in manner, he was a 
martyr to ill health, and, during the time I knew him, was 
always more or less a sufferer from gout. But, under that quiet 
and somewhat reserved exterior, there was a great kindness of 
heart, an earnest desire to do good, a strong vein of humour, 
much self-reliance and perseverance. Whether as an experi- 
mental farmer, working on his strong clays with the steam- 
plough, in the early days of its development, or amongst his 
Shorthorns and Shi^pshire sheep, for which, at one time, he 
. had a great and well-merited reputation, the quiet energy was 
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always at work, seeking out vihat was best and most profitable 
for his muck-loved pursuit. He was ever anxious to promote 
tb^e sqjfial and moral welfare of his labourers, and he spared 
neither labour nor expense in providing them with comfortable 
homes, as the first foundation of their prosperity and well-being. 
In Parliament he was not one of the so-called farmers’ friends,” 
who are either leaders or followers of every cry that, from 
time to time, is raised ; but he had the courage to stand out 
boldly against what he thought were imaginary grievanc*es, and, 
notably in the case of the Corn Laws, to hold very different 
opinions from those which were entertained by most agricul- 
turists of the day. When the repeal of those laws became 
inevitable, the proposition he made to his tenants was emi- 
nently characteristic of Mr. Holland as a landlord — it was, 
that their future rents should vary with the price of wheat: 
this was eagerly accepted by the tenants, and for two years 
had the effect of reducing the rents 20 per cent.; but, under 
the same arrangement, the rents in 1853 increased 10 per cent., 
and then Mr. Holland volunteered to recur to the old fixed 
rents. Many more instances might be given offthe liberal 
spirit which characterized all his dealings with his tenants ; 
but it was not for this alone that he was esteemed — it was the 
genial kindly spirit that actuated him in all his intercourse 
with them which made him so revered and loved ; and tliey 
all felt, and still feel, that the strongest tie between them and 
their landlord was that he was their sincere friend. 

The technical education of the farmer was with him a life- 
long cherished pursuit. The College at Cirencester owes to him 
an everlasting debt, and the good which it has done and is now 
doing is the result of his resolution and self-denial. He did not 
limit his ideas of the duties of the Royal Agricultural Society to 
its annual exhibition of stock and implemen1^t>ut was anxious, 
bjr its means, to raise and improve the technical education of 
tW English agriculturist ; and with a steady undeviating pur- 
pose he held on to this up to the last Council Meeting which 
he attended. It was at this Meeting he announced the first 
results of the scheme offering scholarships to boys at our public 
schools who should pass a satisfactory examination in elementary 
agiifaikiiiaJi subjects, and to which he had alluded in his address 
tef ike bm of the Bedfordshire Middle-Class Public School last 
year# Ha then said, ^<To study agriculture you must have 
psaalml work, and the difficulty is to get pupils to afford the 
tiaAefiorwa^ical education in agriculture. The only way in 
wh&dbt thu is to be met, and effectually met, is by our Society 
giving ackolarships for the purpose of supporting, to a certain 
extent, those who are intended for an agricultural life hereaftel*, 
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and enabling them to attend some college, such as the Agricultural 
College at Cirencester. The arrangements are commenced, and 
1 hope, ii I have the opportunity of addressing you again, and 
oi hearing of what has been done in Bedford at the Middle- 
Class School, 1 shall also have the pleasure and satisfaction of 
finding that agricultuie has found its way into the teaching 
of this building, and that some scholar has distinguished him- 
self in the study of practical agriculture, and has gained one of 
the scholarships to which I have referred.” This desire was 
realized in the first yeai of the establishment of these scholar- 
ships, and it fell to Mr. Holland’s lot to announce the fact to 
the Council, and to express the hope that this connection 
between the Royal Agricultural Society and the public schools, 
so happily commenced, might widen and extend in each suo- 
Oessive year. 

Theic were some who thought that his delicacy of health and 
his quiet reserved manner would have interfered with his 
efficient y in the Presidential Chair : but those who met him, 
either at the Council or in the General Meetings of Members, 
know how fairly and firmly he held the reins, how ready he was 
to listen to any well-founded suggestion ; and yet how he 
could check irrelevant or discursive talk by a few well-chosen 
words. It gave him very great pleasure to fill the office of 
President, and to a member of his own family he said “ it was 
the one honour in the world he had wished for.” His year of 
office had led him to think the Society had perhaps outgrown 
its Charter, and that some relaxations in this might increase the 
usefulness of the Society. Almost his last act in the Council 
was to take part in a movement in this direction, hoping thereby 
to extend, still farther, the usefulness of our action. 

Above all he was a thoroughly loveable man, and the gentle 
kindness and courteous manner of his intercourse with men has 
made those who worked with him in public, honour his ability 
and deeply venerate his memory. 

Bibeton EM, Jan. 26tt, 1876. 


VIII. — The late William Tort: a Compilation from many 
Sources. 

Thb death of William Torr, at the age of sixtyniix^ has created a 
blank in the a^cultural world that is not likely to be filled up 
in this generation. He was born at Riby, in North Lincolnshire, 
where his forefathiors had resided for several generations; he 
was educated in Yorkshire, but left school atout the age of 
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sixteen, owing to delicacy of health. Had he been able to con* 
tinue his studies, he would probably have taken up the law as 
the prpfession to which his inclination led him. On his health 
being restored, he made a scries of annual travels, in company 
with his younger brother (at present M.P. for Liverpool), through 
England, Scotland, and Ireland ; Belgium, Holland, and other 
parts of the Continent. In all of these journeys he took a 
marked interest in the diflerent systems of agriculture, and the 
various breeds of cattle and sheep ; and he no doubt then laid 
the foundation of that extensive and critical knowledge which 
through life he displayed in the different branches of stock- 
farming and general agriculture. I le farmed o\ er 2000 acres 
of good land, a large portion of which had been lented by his 
family for a century and a half; he left a herd of 100 pure- 
bred Shorthorns, for half of which 10,000/. has beem offered 
since his death ; and out of a iloc‘k of 1200 breeding-ewes, 500 
were pure Leicesters, direct desc-emdants of BakewelTs original 
stock. On his farms, in the arrangement of the buildings, as in 
the farm-roads, the gates, and the system of drainage, the origi- 
nality of the true English fanner s mind was alike clisplayed.* 

Mr. Torr became a Member of the* Royal Agricultural Society' 
in 1839, the year after it was founded ; but for several years pre- 
viously his face and voice were well known at the Meetings of the 
Highland Society ; and he was an authority in his district, espe*- 
ciallj^on shc»ep and Shorthorns, ten years before he was elected 
on the Council of the Royal Agricultural Society, viz., at the 
Annual Meeting in May, 1857. 

His influence was soon felt at the Council Meetings of the 
Society, and in less than six months he succeeded in extending 
the time-honoured rule which prohibited the exhibition at the 
Society’s Meetings of bulls more than four years old. The 
result was to increase the maximum age ^ six years ; and it 
was not until ten years later that the restriction wras abolished 
altogether. Space will not permit Mr. Torr’s career on the 
Council of the Society to be closely followed ; but it may be 
observed that his efforts were generally directed to the abolition 
of restrictive enactments. Thus, in 1861, on his motion, the 
Show-yard was first opened during the Judging of the Live- 
Stock — ^gratuitously to the Members of the Society, and by 
payment of IZ. to the public. This was his first successful en- 
deavour to promote one of his pet projects, which he termed 
open-judging.” In 1862 he attempted, though ineflectually,i 
to dispense with the preliminary veterinary examination of 


* Hr. Tories hrma were described is vol. v. pp. 41M42, of theFecoad Series of 
this Jcmasl. 
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horses; but five years later he was more successful, in con- 
junction with Mr. Milward. Recent discussions will give a 
more living interest to his last attempt bearing on these ques- 
tions. In March, 1870, he gave notice that he would move 
“ that judges of live-stock be provided with catalogues, in the 
same manner as judges of implements now are;” but the op- 
position of a section of exhibitors induced him to modify his 
resolution so that the names of the exhibitors should be with- 
held, but that the pedigrees of the entries should be given. 
This compromise did not satisfy his opponents, while it alien- 
ated his supporters ; but the indirect result was the existing rule 
that each entry in the Shorthorn classes should be certified to 
have not less than four crosses of blood registered, or eligible 
to be registered, in the Herd-book. 

At the time he died, he was on most of the important Com- 
mittees, \iz.. Finance, House, Stock Prizes, Implement, Country 
Aleeti ng, Showy ard Contracts, and Selection. He was also a verjr 
active INlt^mber and Trustee of the Smithfield Club, and was well 
known <is a Judge of Live-stock at the principal Agricultural 
Shows of the three kingdoms, and at those organised in Paris by 
the late Emperor of the French. 

The value which the Council of the Society attached to 
his opinion on practical matters was attested by his frequent 
appointment on the Committee of Inspection to visit the sites 
offered for the Annual Country Meetings, as well as b^' his 
selection as one of the Judges of Farms at the first competition 
carried out under the auspices of the Society, viz., in connection 
with the Oxford Meeting of 1870. As a large producer of beef 
and mutton, of original views and practice on the various 
systems of transport of live cattle and dead meat, he was called 
to give evidence before the select committees of the House of 
Commons on those subjects, which have been appointed since 
the outbreak of the cattle-plague in 1865. As a feeder, he 
attached little importance to foot-and-mouth disease ; but he 
was careful not to purchase animals at fairs and markets, except 
as a matter of necessity ; and he was especially severe in his 
estimate of the influence of small dealers in cattle, sheep, and 
pigs, in spreading contagious diseases of the animals of the 
larm throughout the country. He also attached considerable 
weight to the possibility of the importation of disease from 
foreign countries under the regulations that were in force in 
1871, and in July of fliat year he called the attention of the 
Council to the relaxation of the restrictions on the foreign cattle- 
trade, which had recently been made by the Privy Council, and to 
the injury which may have been thereby inflicted on English herds. 

It was his boast, not without reason, that everything on his 

VOL. XI. — 3. S. X 
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farm was thoroughbred, even game-fowl ; and his half-wild 
flying black ducks were carefully brought down to weigh no 
more than a teal, and pitilessly condemned if they showed a 
single ^hite feather. 

A writer in the ‘ Agricultural Gazette ** has well observed, “ But 
the live-stock of the farm did not monopolize his active mind, for 
his leisure moments wore frequently occupied in devising im- 
provements in farm-implements. Among other achievements in 
this direction, he invented one of the first convex mould-board 
ploughs, long celebrated as the W. T. plough ; a farm-giite whicli 
won the prize of the local committee at the Warwick Meeting of 
the Royal Agricultural Society in 1859 ; a pig-trough that was 
patented by Messrs. Crosskill, of Beverley ; and a spring waggon, 
an old spe('imen of which was the lightest in draught of those com- 
peting for the Royal Agricultural Society’s Prizes at Manchester 
in 1869. The original of this waggon gained the 20Z. prize 
offered by the North Lincolnshire Agricultural Society at their 
Gainsborough Show in 1845.” He aimed at doing everything 
on his farms, from the form of a hedge to the fashion of a gati% 
in the best possible manner. 

But with this minute attention to details, as minute as on a 
fancy or model farm, carried out with restless energy, he was as far 
as possible from a stay-at-home, ring-fence farmer, lie probably 
travelled more and farther, on horseback, by sea, and by lancl, 
thaif any farmer of his generation. Ilis extraordinary energ;y, 
his universal agricultural knowledge, the fluency and force of his 
tongue — whether in conversation, or in a set speech, or in debate 
— were, indeed, something truly astounding to a stranger. 

He was seen to most advantage at home ; as a host, he enter- 
tained continually from every part of the kingdom, and of the 
world ; and seemed never tired of feeding^d lecturing, not onl\ 
his friends, but his friends’ friends and most distant acquaint- 
ances, if only they loved agriculture and listened to his clever 
dissertations. He did not always please. He was too positive and 
too prejudiced to be popular ; but he impressed everyone with a 
sense of his ability, and conquered the prejudices of many when 
they shared his bountiful and old-fashioned hospitality. He never 
wrote an 3 rthing ; for he entertained ‘‘ strong objections to every- 
&ing in the shape of paper farming but he would have made 
a most popular Professor of Agriculture, had Oxford indulged in 
such a luxury ; and the shorthand writers have fortunately pre- 
served for our use his instructive practical lecture on Sheep 
ttffjas Cattle,” from which the above quotation has been 
dniwn.t 


« Decembor 1874, p 1^. 
t ^ Joam. Boy. Agrlo. Soe.,* Second Series, vol. ii. p« 649. 
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Great farmers are like great actors, they live only in the 
memory of their cotemporaries, unless like Bakewell, Colling, 
Booth, Bates, and Jonas Webb, they stamp their names upon 
some tribe of live-stock. Thus it will doubtless be with William 
Torr, although his name has been before a constantly extending 
circle of agiiculturists for nearly forty years; for he went every- 
where, and wherever he went made himself heard and remem- 
bered by his ceaseless energy, his decided opinions, his caustic 
replies, his happy speeches, his perpetual flow of talk, rich in 
anecdote, and illustration of every agricultural (question. 

“ The lirst time I saw William Torr,” writes a Yorkshire 
implement-maker, “was about forty years ago, at a dinner of 
the Highland Agricultural Society, at Berwick, where the Duke 
of Northumberland was in the chair ; he was sitting next to and 
carrying on an animated conversation with the Duke of Rox- 
burghe (Dukes were rarely seen at public gatherings in those 
days), and I ne\er saw liim look so well. He was a slim 
joung man, with daik hair, a ruddy complexion, very well 
dressfd, in a white waistco<at. His eyes sparkled with anima- 
tion, he so id<*ntly enjoyed the pleasure of being able to teach 
a Duke something; even then his voice was loud and con- 
fident, an<l he talked fluently and well. He came round the 
Shower aid the next day, and looked at my stand of imple- 
ments, wliidi had been so much appreciated that they had 
all been sold and paid lor ; on hearing this he expressed much 
surprise, for, in the high tone that great farmers held at that 
time towards implement-makers, he found many faults witli 
everything. But that was his way ; to listen to him one would 
think that no implement-maker had e\er produceci anything 
he had not originally invented. I found afterwards that this 
depreciation did not prevent him from adopting the best imple- 
ments on his own farm when their utility was proved. At one 
time he had a great prejudice against iron ploughs, and professed 
to prefer those made under lus own directions by the village 
blacksmith ; and he frequently declared before he adopted steam 
cultivation that it nc\er could pay. 

“ In his own neighbourhood he was for more than thirty years a 
great authority on every farming and breeding question, and was 
treated with as much deference as if he had been a landed squire 
in some counties. He was too arbitrary and rough in his tongue* 
to popular with his equals and inferiors ; but no stranger ever 
visited him at home that did not go away delighted with his 
vigorous galloping way of showing his farm, and with his over- 
flowing hospitality.” 

An agricultural author writes; “I made Mr. Williaoi Torr’s 
acquaintance about the year 1846, he was then in the prime of 

X 2 
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life, living at Riby, exceedingly active, up early to ride out 
farming, sitting up later than suited me to talk over what we 
had seen, what he had done, and what he was going to do at 
Aylesby, to which he shortly afterwards removed. He had a 
famous lot of blood-ponies, and mounting me on one of the best,, 
took me over the land at a hard gallop, often as straight as if we 
were riding to hounds. As he rode he lectured ; one question 
was sufficient to bring out an essay. He was one of the best 
talkers I ever met in my wide travels. 

“ No one could have had a better guide to North Lincoln, a 
more eloquent lecturer, or a more genial host. His fixed idea was 
doing everything on his farm in the best manner. I afterwards* 
visited him at Aylesby, where the house and faim-buildings 
were laid out from his own plans. They were full ot ingenuity 
and thoughtful contrivances. His labourers’ cottages were very 
good. I remember that he was very severe on the cupboards 
and closets of Prince Albert’s model cottages. He had quite a 
mania for originality, and in 1854 could by no means reconcile- 
himself to the important position the great implement-makers 
were taking up. 

“ He was very j)roud of his pure Leicesters, of which he had 
purchased in 1848 thirty ewes at the sale of Mr. Bakewell’s. 
lineal representative. He was \ery strong on the importance of 
constitution, as well as of i>ure pedigree, in cattle and sheep.” 

His Lincolnshire friends, after the Gainsborough Show of the* 
North Lincolnshire Agricultural Society, in 1864, subscribed 
and presented* him with a testimonial, in the shape of a full- 
length portrait of himself, in recognition of his services to agri- 
culture. 

His picture was well drawn by * The Druid,’ so late as 1870, 
in the following sentence * ; — “ When behiqj^ the iron horse,’ or 
flying over the grass by the roadside on the^woldsman’s pony,’ 
he makes very little account of time and space ; and what with 
home (to wit, calling his orders out of his bedroom-window at 
5 ▲.X.) and county and Royal Agricultural business, few men 
have thrown such an intense earnestness into life, or worked so 
hard for others. At home, if you see a distant and ever-moving 
jfignre in fhe park, and not unfrcquently in shirt-sleeves far 
coobieffSi, among the heifers or the ewes, there is no mistaking 
^ Torr of Riby,’ although he is not exactly ^ comj^sed ’ after 
hit presentation-portrait by Knight, K.A., a 340-gninea tribute 
from bis friends. Inventing a prize gate, or sketching out a 
new set of farm-buildings, or planning a model-cottage, or 
giving evidence on cattle transit before the Privy Council, or 
an after-dinner speech, or rising on a point of finance^ 


* * Bsddls sad Sirloia.*— North, p. 474. 
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or a change in the prize-sheet at the Smithfield Club and 
Hanover Square, come equally natural to one ‘with the con- 
centrated energy of half-a-score of men/ 

In a word it might be said of him — 

He was a man, take him for all in all, 

We shall not look nix)n his like again.” 

IX. — Wool in Relation to Science with Practice. By Earl 
Cathcabt. 
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Introduction, — Breeding, feeding, and wool, are three words that 
sum the essentials of sheep-husbandry, which the foreigner tells us 
truly is the basis of our agricultural system. Sheep-husbandry — 
meat and wool — is, without doubt, more than ever characteristic 
of liinglish farming — the largest return in the shortest time. 
T5ut wliilst their great importance is fully acknowledged, the 
design of this essay touches the two first of these essentials inci- 
dentally only to dwell chiefly on the quality of English wool, 
as affected by its farm preparation for market, and this in 
relation to Science with Practice. 

I would endeavour for the first time in history to bring the 
English wool-consumer and the English wool-grower into 
friendly relations, uniting them on the only sound basis of a 
mutual understanding of intercommunity of interests — promoted 
hy free association and co-operation. 

Mr. Stephens,* one of the most practical writers in the whole 
range of English agricultural literature, tells us— it would be 
well for wool-growers to receive lessons from wool-staplers ; 
wool-growers at present grow their wool in ignorance of the 
requirements of tne home manufacture, and consequently prices 
and interests are seriously affected. As the sequel will show, 
the truth and prescience of these words have been practi- 
cally laid to heart by our shrewd Colonial brethren, an^by ow 

* Auth<nr of tho ‘ Book of tiio Fann.’ 
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American cousins : on some parts of the Continent the know- 
ledge of wool is educationally treated as an important branch of 
science. Mr. Darwin tells us: — ^Lord Somerville, speaking of 
what breeders have done for sheep, says : — “ it would seem as 
if they had chalked out upon a wall a form perfect in itself, and 
had then given it existence.”* In Saxony the importance of the 
principle of selection in regard to Merinos is so fully recognised^ 
that men follow it as a trade : the sheep arc placed on a table 
and are studied, like a picture by a connoisseur ; this is done 
three times, at intervals of months, and the sheep aie each time 
marked and classed, so that the best may be selected for breeding. 
My object is thoroughly practical : 1 have li\ed, larmed, and 
observed for twenty -five years in a district in which the wool 
is famous ; t but I claim no authority of my own : it has 
been well said that ‘‘ the knowledge of smatterers is but mixed 
ignorance.” J I do, however, claim that I have gathered and put 
together mucli important and authoritati\ e information, and some 
other matter that is calculated to excite curiosity and to suggest 
inquiry. In the words of the Ettrick Shepherd — ‘‘ the subject 
has almost mad(* a sheepfold oi our understanding.” 

At the outset, I must ask the leader to bear in mind through- 
out this inquiry, that however much 1 ma\ digress — and, 
amongst other things, I must make a flying \isit to the flocks 
of the world, and especially to our most distant colonics — 1 shall 
always return to the main channel of my indicated course, which 
leads directly to the solution of two ver;y practical questions : 
(1) Does the English farmer now prepare his wool for market to 
the best advantage ? (2) And if not, where practically shall we 
find the farmer’s shortcomings? 

The Wool of the Worlds as exhibited at Paris gt 1867, and at 
Vienna in 1873, I shall, to some extent, conslflSr here as intro- 
ductory matter: I may have more to say when I come to 
treat the subject practically. At Paris, in 1867, the collection 
of wool from almost all parts of the world under one roof, 
rendered two facts very striking : the one, the absence of any 
adequate substitute for English deep-grown wools; and the 
other, the slow rate of improvement in those wools of foreign 
growth, which are used in aid of the lower qualities of English 
combilig-wool. 

American Opinion . — Our American cousin, to whom I have pre-* 
vionsly referred, is keenly alive to the importance of “ fine wool 
husbandry,’’ although he is not yet awake to the advantages of free- 
trade : there have long been in the United States National 
State Wool-Growers’ Associations : the Government Department 
of Agriculture consults these Associations, and 1 need scamly 

* Darwin’s * Origin of Species.’ t P* 320, t Ohief Jnatice Coke. 
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say that they do not fail to exercise the characteristic political 
virtue which is described in this phrase — admirably outspoken.” 
It is said a uniform manner of preparing United States’ wools 
lor the market is very desirable ; it would save trouble, and give 
character and stability to the business.* 

The Americans say, further, considering the importance of 
the combing-wool manufacture to England, it is surprising 
how little attention is given by agriculturists to the qualities 
or quantities of the wool produced. The American farmer is 
plainly told that it is not only interesting, but it pays him to 
know and understand the requiunncnts of the wool manufacture. 
In the United States home- wool is the foundation of the home- 
wool manufacture, which clamours for more! Theie at *ledst 
it is understood and proclaimed, that mutual interest cordially 
unites the wool-manulactuiei and the wool-grower. 

The Austrian official reports of the Vienna Exhibition of 
1873 remind us that England is the first manufacturing State of 
Europe ; and her manufactures of woollen goods are so important, 
that the mighty Island Empire is at the apex of this industry 
also. The wool growth of Europe is now superscnled by the 
abundance of Australia, the Cape, and La Plata. A character- 
istic of wool is its transportability ; on an average, its price is 
twenty or twenty-five times as high as that of corn, hence trans- 
ocecanic competition is easy, and the wool trade is an essential 
part of the commerce of the world.t It is calculated that England 
now annually consumes more than one fleece for every inhabitiint : 
the consumption of wool is steadily increasing, and already 
quantities of so-called artificial wool are brought into use ; clean 
fleeces being required to work up this unstable shoddy. 

The general consumption of wool in England is said to be 
lbs. per head of the population — some 3 lbs. per head in 
Cierhiany. In Europe, there is no country but Russia which is 
capable of greatly developing in respect to quality and quantity 
the production of wool : London is the central market for the 
wool trade : auctions arc held where buyers congregate from all 
parts of the world. England being the largest consumer of 
wool, the fluctuations of the European wool trade have from 
f^inies depended on those of the English market. 

“ The commercial movement of the wool trade in the leading 
states of Europe and the United States of North America for the 
year 1870, is exhibited in the following Table (p. 312^ 

^*As to the consumption of the most important Eurojjean 
States, England, engaged in progressive development, and 


* Pepartmsnt of Agrionliiive, United States of Amerioa* * MontWy Beporta’ 
Washington, 1878. 

t Professor Owl Biohter. * Vienna Eeports,’ 1878. Part I, p. 795. 
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France stand at the head of the wool manufacture. In the 
year -1870-71, England manufactured 330,000,000, and France 
300,000,000 pounds of wool of all descriptions.” * 



1 Iniportb. 

Exports. ^ 


lb« 

Ibi. ’ 

England 

238,820,8r>2 

94,911,916 

Prance 

167,422,200 

2.5,711,412 1 

Belgium 

147,092.128 

66,543,920 > 

Germany 

90,000,000 

25,000,000 , 

Austria 

21,680.900 

16,392,700 

Netherlands .. 

16,991,972 

13,906,260 

Russia 

2,648,700 

28, .558 .577 ' 

Noith America 

62.202,714 

12,067,689 ’ 

1 


One other important lesson English farmers may learn from 
the Vienna Exhibition of 1873 : leaving out of present con- 
sideration the very suggestive terms “ Lincoln Zackels,” “ South- 
down Silesians,” and “ German Southdowns,” we are taught that 
in Germany, as in England, the tendency towards breeding for 
weight is very evident : trans-oceaiiic competition in wool- 
growing causes German sheep more and more to be bred for 
their meat — wool and meat. 

Let me here exhort the English farmer and ram-breeder to lift 
up his heart to profit by the lesson he is for the first time taught 
by an Impc*rial census, that he is a unit in an empire that 
numbers 235 millions of Ilritish subjects, scattered over 8 millions 
of square miles, distributed upon evcr\ considerable portion of 
the face of this ^ earth; and therefore it is profitable, before 
averting our theoretical glance from the ivool of the world, to 
study the universal trade requirements, which should be the wool- 
growei’s aim and object. 

We arc told by authority if — 

“There is eveiy probability that the worsted manufacture will long l)e 
able to afford remunerating prices for any quantity of good, serviceable 
oombiog-wool which the world may be capable of producing. 

It 18 desired to call the attcqtion of all flock-mastei's to the fact (hat wool, 
to be fit for combing purposes, and to obtain the higher jiriccs which such 
wool commands, must possess qualities which, in most instances, can be 
imparted to at. 

“It may be useful to draw attention to a few general obseivations on the 
qualities of tli^e staple, which all owners of sheep ought to aim at, so far as 
the nature of climate, soil, and other circumstances may permit. 

“The wool most in r^uest, and always f itching the highest price, has a 
staple from four to ten inches long, accoiding to its fineness ; it ought to be, 
as far as possible, uniform in quality throughout its whole length; bright 


* OensuB of SJogland and Wales, 1871. * Gcnoml Eeport,' vol. iv., p. vii. The 

vastest census that has ever been taken in one empire. 

t ‘ Circular Address and Heports ’ (for all p«irts of the world) Bradford 
Chamber of Commerce. 1869. 
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and luBtrou9 * in appearance, or soft and kind to the touch ; of good spinning 
qualities, and free from burrs or other vegetable fibre. 

“ Where possible, the breed of sheep should be improved by the introduction 
of carefully-selected English rams. 

** it is most desirable to obtain the whole natural length of the staple by 
only clipping the lambs or sheep once during the season’s growth. 

“ When the sheep cannot be pastured all the year round upon succulent 
grasses, a constant supply of artificial food will prevent the staple becoming 
tender. 

“ The two last-mentioned poinU are of the greatest importance ; for insvffi- 
cumtfood during one season, and frequent clipping, more than anything eUe, 
dUeriojote the quality and depieciat* the value of otherwise good and useful 
wool. 

“The sheep should be well washed liefoie they are clipped, and the fleece 
l)rop(*rly docked or cleaned. 

“ It IS also desiiable that a pro] er classification of wool should be made in 
lacking, an<l that the packing itsclt be thoroughly trustworthy and honest.” 

Agrirulturally, the historjj of Wool and the WooUtrade^ for 
centuries the principal cralt of Great Biitain, is particularly in- 
teicrsting and instructive ; and it is essential to a right and com- 
prehensive understanding of an important branch of the subject 
now under consideration. Aided by geographical position, and 
favoured with mineral and vegetable wealth, the energetic spirit 
of the mixed British rare triumphed over the ruinous restraints 
of so-called statesmanship and every conceivable legislative 
blunder. Until the fourteenth century England exported wool 
and imported woollens. Then the Flemish manufacture attained 
its zenith ; glutted with wealth, these prosperous people became 
discontented ; and industrial insubordination and endless revolts 
dn)\c the life-blood of trade, sensitive capital, away from their 
doors, estjiblished our stiiple manufacture, and placed in the 
English House of Lords its typical woolsack. The paths of 
peace are essential alike to commerce, to manufacture, and to 
agriculture. Twice over, in the history of the English wool 
trade, religious bigotry and the Inquisition drove the best and 
^ost skilful craftsmen of the Continent to share our insular 
freedom : bigotry tore up by the roots the tree of industry , 
^cause it liked not the vigour of the most promising shoots. 
Here we have a fine example of the certain action of freedom 
in producing beneficial co-operation. Checked during our owm 
revolutionary times, the wool trade steadily increased during the 
whole of the eighteenth century, and culminated when steam and 
machinery were introduced and all restrictions removed. Cotton- 
spinning, whilst it reduced the woollen manufacture to the second 
tcxille industries, nevertheless gave fresh impetus 
to the woollen-trade ; so true it is that the creation of any one 
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exceeding industrial momentum is certain to excite on endless 
parallel and converging lines an unexpected and often mar- 
vellously rapid progress. 

The four great landmarks in the history of English wool and 
woollens are then unmistakabljr these : — the Flemish emigration 
in the time of Edward 111. ; the Continental endeavours to 
stamp out the Reformation ; the panic caused in France by the 
revocation of the Edict of Nantes (1685), which Edict tolerated 
Protestants, its revocation drove into this country the most skilful 
spinners and dyers of silk, linen, and wool ; and lastly, the in- 
troduction and multiplication of steam-power and machinery. 

1 now proceed to ma]) in practically a few more suggestive 
historical details. Spanish wool was introduced into Flanders to 
replace the English wool consumed at home : in 1521—411 home 
«wool was in such demand that complaints arose that the* country 
was being depopulated to make sheep-walks : some eighty years 
afterwards S])anish wool was in demand all over Europe — the 
wool of the now famous Merino. The Reformation increased the 
manufacturing classes, and the English trade attained the highest 
pitch of prosperity. The Act 8 Elizahf'th, c. 6, shows the ex- 
treme jealousy of tlie English wool-producer ; the export of sheep 
was strictly forbidden : later, an Act of 1616, ])rohibiting the 
export of “ white cloth ” — undyed cloth — drove the English 
sheep-farmer from the fleece to the carcass, and gave a new 
impulse to sheep-farming — liigh feeding, more flesh, more wool — 
but this at the expense of the fineness and softness of the staple. 

In 1672 (12 Charles II. c. 32), exportation of wool was made 
felony. Meanwhile Spanish wool was brought to great perfection 
— a truly “golden fleece” — and was introduced into England. 
In 1665 our export trade was only nominal ; many of our best 
hands emigrated : the Plague and the Great made matters 
worse ; the law meddled and coddled ; and in every direction it 
bound the masters, it tied the hands, it liindered the looms, it 
stinted the raw material, interfered with the clipping, regulated 
the packing, and afterwards it dictated the fabrics into which 
alone the raw material might be woven : and lastly, in 1679, the 
law, as a climax of absurdity, insisted upon burying manufacturer 
and craftsman, as well as everybody else, in shrouds of sheep’s 
wool. There was a mania for monopoly. So late as 1792 the 
statute-book contained no less than 311 laws relating to wool and 
woollens. In 1680 the Dutch were ransacking the world for 
raw material. The Revolution of 1688 gradual]^ restored pros- 
perity to the English wool trade: the Manchester Act, 1736 
(9 Geo. IL c. 4), annulled an Act passed 15 years before against 
cottsdn as oppos^ to wool, and thus by an Act passed in favour of 
freedom for cotton, an impetus was actually given to the woollen 
trade. In 1802 the multiplication of machinery caused industrial 
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riots : four years afterwards a Committee of the House of Com- 
mons reported in favour of the free use of machinery. War in 
Spain caused the Spanish wool-clip to decline ; but by this time 
the famous Merino had found his way over Europe, and, further^ 
he had reached our most distant colonies, there wonderfully to 
increase and prosper. The history of the more recent importation 
of wool into this country is simply this the German supplanted 
the Spanish, and then both gave way to our Colonial imports^ 
which in 1825 were admitted duty free.* It was said, years ago^ 
with truth and prescience, “ that with labour on the sheep, and 
more care and labour in cleansing the^wool, Colonial wools might 
successfully rival those of Saxony and Spain.” t 

The right knowledge of anything in great measure depends 
upon the knowledge of its history, and the more we study the 
history of this subject the more we are taught that wool and the wool 
trade was the foundation of our English commercial prosperity. 

The ^JovrnaV of the Socicti/ as it relates to onr Subject . — 
1 now should, before going farther, run , through the 36 volumes 
of the * Journal of the Royal Agricultural Society,’ to pick up 
such manna as may serve to feed out m^ present object : there 
are here and there spasmodic indications of a desire to consult 
the wool-stapler and the wool-trade, but no sustained effort. In the 
6th volume Professor Wilson gives us a paper “ On Sheep and on 
Wool, its Character and Value : ” he deals more with details than 
with principles ; and, second-hand, the Professor works up informa- 
tion originally obtained for Board of Trade purposes. Mr. Smith, 
in the 8th volume, tells us to assist Nature by fitting the sheep 
to the soil, situation, and climate. Mr. Rowlandson (vol. x.) 
wi ites well “ On the Breeds of Sheep best adapted to Different 
Localities ; ” but the good seed of conception is here rather 
sown on the^ stony ground of too limited execution. He men- 
tions the ‘‘ smearing,” which Stephens calls a “ filthy practice.” 
The result of every inquiry undertaken by Mr. Lawes we receive 
with gratitude and respect ; but his ‘‘ Sheep-feeding Experiments” 
(vol. xii. pp, 13 auj are more directed to meat than to wool : 

us, however, that in several lots where respective rates 
of increase of meat were nearly equal, there was great individual 
irregularity in regard to the growth and the weight of wool. 
The first volume of the new series contains a scientific paper, 
^ Professor Simonds, “ On Animal Parasites,” interesting here 
because of the drawing of an Australian sheep-dip on a grand 


Mr* HuskiiBon, after a severe struggla Colonial wool freo—in 
wool free. In 1828 it was oondusWely shown that freedom was beneficial to the 
A because it stimulated trade and manufiwtuio. , 

t ^ further on this subject. Bisohoff, on ‘Wool, Woollens, and Sheep, 
London, 1842; ‘Wool and Woollens,* Samuel Brothers, Loudon, 1859; and 
Europe during the Middle Ages,* HaUam. 
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scale, suggestive as to the mechanical details in manoeuvring 
large flocks, of pens, runs, and the use of decoy sheep ^vol. ii.). 
That genial man, that admirable husbandman, my late friend Mr. 
Torr, gives his experiences in a lecture on “ Sheep versus Cattle : ” 
1 shall have to refer to his influential opinions hereafter. I 
cannot now resist quoting two characteristic observations — “ Dif- 
ferent breeds of sheep have different tribes, which even the breeder 

cannot distinguish It is my sacred resolve to keep the 

Aylesby flock pure, as it has been for something like 80 years.” 
Mr. Dixon (vol. iv.), an admirably readable writer, sketches the 

Rise and Progress of the ‘ Rent-paying ’ Leicester s.” We have a 
portrait of our “ shepherd king,” Bakewell, and the famous maxim, 
** strong loin, strong constitution.” There is also much about San- 
<day and Holme Pierrepont : it is very interesting and suggestive 
to trace the spread of the Leicesters. Passing over Mr. Tanner’s 
interesting paper, “ Climate and Sheep ” (vol. v.), to notice it else- 
where — I find in the same volume, in the “ Farm Reports,” that 
Mr. Torr sent rams to England, Wales, Scotland, Ireland, France, 
Australia, California, Jamaica, and St. Helena. Professor Wright- 
son’s Vienna j>aper, in the lOth volume, is noteworthy ; but for 
a fitting conclusion to this reference to the ‘ Journal,’ 1 return 
to Mr. Dixon, and his pleasant quotation of a (Cumberland 
Dalesman’s toast — which 1 heartily honour — “Pack sheets and 
ready monc»^ ! ” 

The Science of the Subject must nr w command our best atten- 
tion. What is science ? It is genc'rality as opposed to mere par- 
ticulars, system as opposed to random, verification as opposed to 
looseness of assumption. Would that some world-famed Somer- 
ville might arise to write from an agricultural point of view ‘A 
Connection of the l^hysical Sciences ! ’ * Certain it is that agricul- 
ture bears a close relation to more branches*# science than any 
other art. The branches should perhaps be treated as Professor 
Ansted has treated in this ‘Journal’ (vol. ii. N. S.) “Rainfall 
and Geology.” We observe that this year the Highland Society 
of Scotland has made an advance in this direction ; it offers a 
premium, according to merit, for the “Best Text-book on Agri- 
culture as a branch of Physical Science, including the application 
of Botany, Geology, Chemistry, and Animal Physiology.” A 
general characteristic of our day is the determined searching after 
principles : the spirit of investigation stalks throughout the land, 
knocking loudly but impartially at the doors of the Hall and the 
Farm, and of the Parsonage and the Cottage. This extract from 
Mr. Leach’s 1871 ‘Report on Wool and Woollens,’! is practi- 

* Chemistry — or whatever magnetism may be — now aids and simplifies 
mechanism in a manner that is sturtling. In delicate processes, ofanks, levers, 
hrtokflLwheels, arc supplanted by the simple attraction of magnetism. 

t Official Reports, London Intemational Exhibition, 1871. 
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rally suggestive : — “ There should be no vain boasting that a 
monopoly has been preserved in the heavier class of woollen 
goods. Time is fleeting, and changes are rapid in these ad- 
vanced days; and before competition waxes keen in these 
national productions, it is wise to endeavour to estimate the 
losses we do suffer, and have suffered, from interlopers in other 
instances, and to ascertain their causes, in order to apply the 
remedy, and arrest the injury we run the risk of sustaining. 
And what is the remedy ? In one word, ‘ Education — education 
in natural and physical science^ 

By Chance, the Divinity of the ignorant, we are still too much 
influenced ; by English farmers generally piinciples are not 
understood — their value is not appreciated : — “ The agricultural 
improvement in Germany is <luc to the same cause that during 
a century past has been raising Prussia from a comparatively 
insignificant position to the first rank among the Powers of 
Europe, to wit, science and system. It is a spirit of careful 
economy, coupled with an understanding of the whys and where- 
fores of things. In agriculture it has inaniiested itself in the 
general diffusion of scientific knowledge among farmers, in the 
establishment of agricultural scliools and experimental stations,, 
where science and practical experience are so combined as to 
make them of the highest ser> ice to the community.” * 

Definitions, — Agriculture, an ancient, and until recently a 
Rule-of-Thumb Art, suffers fiom extreme looseness of definition t 
definition is the technical statement and explanation of the 
meaning of weirds. Every district has its own terms; and Un- 
fortunately writers on agriculture too often tender the first wordy 
small coin that comes to hand, never thinking whether or not it 
will pass elsewhere : we can only touch the fringe of this subject 
here ; but it is to be hoped that something may be done, and that 
all writers will remember that agriculturally there is no reason why 
a literary coinage should not be put into circulation which would 
bA gladly accepted by all the farmers of the English-speaking race. 

This extract from the 1871 Report is suggestive : — “ Unfor- 
tunately, the number of the denominations of the lengths of yarn, 
or the lengths of the skeins adopted in the different woollen 
districts, are as many as weeks in a year. To reduce these 
measurements into Yorkshire skeins per ‘whartern’ would 
as ‘ Greek ’ to the West of England or Scotch foreman. This 
want of a common standard definition produces ihany hindrances 
to the general trade, and offers a fit subject for the consideration, 
of our intelligent Chambers of Commerce.” 

Premising that staple means any one lock of wool that natu- 

‘ * Applied Science in Farming.* VxoteaKX Abwator, U.S.A, 
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rally sheds itself from the rest, we beg the reader clearly to 
understand that which is well explained in the 1871 Report : — 

** The woollen and worsted trades are very dissimilar, the manufacture diffeis 
in almost every process. 

** The work-people engaged in each require a separate experience altogether, 
whilst the machinery employed is as opposite m piinciple as woollen machineiy 
is to that of cotton oi silk. 

“As a rule the ‘woollen manufacture! ’ — and especially the maker of 
^broadcloths’ or felted goods — uses a fine-haired, shoi t-stapled woo^, and 
endeavouis to produce irom it a yam, in which the fibres are tiansversely dis- 
posed to the axis, or length of the thread. Iho points or ends thus projecting 
from the cxteiioi or cireiinileience must be as numeious as jxis&ible. Tlio 
limit of the qumtity of fibres in a given length of thread de irtd is ditei mined 
only by the tensile stiength neccssaiy foi weaving and holding the labne 
together, and imparting to the same the required fiimness. 'Ihis feature m 
^woollen’ yarn is termed ‘pile,’ and siibseivcs two purposes The first, that 
the felting process may knit togethei, oi inteilock this multiphcity ot fibres 
into a conqiact mass of matted iabiic, and the second, that liom tl is same 
felted substance additional ixiints mnv he subsequently raised to the surface lu 
the finishing process, so that it lescmble as much as possible a fine short fur. 

“ The woistcd spinnti’s «iiin,oii tlie contraiy, is to elongate or stretch the 
fibres, and la> them fai illel to each othei, and thus pioduce a yam which 
shall be eien and strong, iiid jet bt eomjiosed of few bans or filaihents. 

“The cbaiacter ot vmistcd goods is estnnitcd not only by the peculiar 
staple, or the pio])erties which the vanons giowths of %\ool oi hair ] osscss, but 
also by the finciicss or length to which j sni e m be spun, and the coiiesjxindmg 
increased numbd ol jacks oi shoots which mayloim a sqiiaie mehof ttie 
iabne. In worsted stnlis the number ol the warp and wett threads per squ vie 
inch may be counted bj the aid of the usual magnifying cjc-glass. In lilted 
dressed woolh ns, such as hioadcloths, this is not jxissihle, inasmuch as the 
threads arc hidden from view by the lilting jnocess betoic icleiied to.” 

With regard to wool-stapling trims, I am lavouied by the 
Wool Supply Committei of the Jliadfoid Chainbcn ol Commerce 
with information and obseivations as to the tcims there under- 
stood by the wool-soitci, by whose tialned eyes, delicately expert 
and nimble fingers, the wool of the \aiious is selected and 

sorted. 

On a Southdown fleece the soits, in oidei of tians\ersc division, 
would be called Breech, next Super, then Piime, and the rest 
Diamond.* 

Taking a Leicester fleece, as an average of English wool, it 
would be sorted, and in Bradfoid named in order thus : 

Breech, or 24’s. 

Brown, or fiO’s. 

Neat, or fib’s. — About tbe centre tiansverse division. 

Blue, or 40’s — Transverse dnision, together with iidgc of neck. 

Fine, or 44*s. — Part of neck and all on the shoulders. 

e “ It is now a fiact generally admitted that English long wool has recently much 
deteriorated in the quahty of its fibre ; so that whereas ten to fifteen years a^ 
a yam might be spun to 52’s, the same is now, with rare exceptions, possible 
without an admixture of a oertam proportion of colonial or other finer wool.”— 
1871 BeporU 
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A hank * of worsted yarn is 560 yards in length. A pound of 
Breech wool will spin 24 hanks. A pound of Brown will spin 
30 hanks ; hence the names 24’s, 30’s, dtc. 

It must be observed, however, that the wool-sorting divisions 
in question vary according to the breed of sheep and the con- 
ditions of their keep, &c. On this point it should be observed 
that great attention on the part of the farmer should be paid to 
the keeping of their breeds of sheep pure and select, as by wide 
crossing even of good breeds, or crossing of a good breed with 
an inferior, a much larger proportion of the less valuable sorts of 
wool is produced. 

In addition to the sorts hereinbefore described, which are all 
long-wool sorts, there is, friiigelike around the edge of the fleece 
and especially at the ccntic* of the sides, a short kind of wool or 
skirt, wliicli is called “ Shorts,” or clothing wool. 

Physical Geography . — The sheep is vitally influenced by all 
the movements which are constantly going on upon the surface 
of this earth — climate, waters over and under the earth, elevations, 
winds, rain, clouds, and the geographical distribution of animals 
and plants, — that is to say by physical geography. How much of 
philosophy there is in the common phrase, “ the lie of the land ” I 
temperature, rainfall, herbage, all, more or less, regulated by alti- 
tude ; exposure and nature of soil as indicated by inclination and 
prevailing kind or by the absence of trees. To do justice to these 
subjects one should indeed be a philosophic Darwin and many 
other scientific gentlemen ‘‘ rolled into one ” ! If, practically, the 
flockmaster does not consider physical geography, the shoe]) un- 
mistakably tells him “ I will not thrive.” The starting-point, the 
essential question, then, is the perfection of the sheep in relation to 
the physical influences ; the adaptability of the sheep to the land, 
of the kind to the run. The range of sheep-walk all over the face 
of the earth is practically unlimited, boundless. Mr. R. Smith 
in this ‘Journal’ (vol. viii.) tells us to assist Nature by fitting the 
sheep to the soil, situation, and climate : he tells us that a flock 
impartially divided and kept for twelve months on different soils, 
when put together again were found — excepting only the family 
head — ^to have lost almost all resemblance. I have before me 
Mr. William Brown’s thought-engendering ‘Map of the British 
Isles, showing the existing distribution of prevailing kinds of 
Sheep: ’t there is no reason why a sheep and wool map^ of the 
world should not be constructed on the same instructive principle. 

Geology .. — The relations of the geological formations to the 

* Mr. Tnxner (see page 846, note) says, a pound of woo! off the “ 

good sheep will iiwe five miles more yam than a pound off tho breech of tne some 

t ‘British She^ IWming:' WUllom Brown. Edinburgh: Adam and 
OhulMBlw^ 1870. 
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nature of the water-supply of districts and countries, as we shall 
see, raise important economic questions involving the expen- 
diture of thousands and thousands of pounds. Wool-brokers’' 
reports constantly refer to droughty seasons abroad, *and conse- 
quent large mortality amongst lambs. An Australian corre- 
spondent says : “ I have seen a wash-pool that cost 10/. turn out 
wool cleaner and softer than another pool in another district that 
cost 5000/. : in the one case a clean country, and plenty of water,, 
pure and soft ; in the other, clouds of dust and rivers of hard 
water.” I am indebted to Mr. Fairley, the obliging and able 
Consulting Chemist of the Yorkshire Agricultural Society, for 
the following generally suggestive note : — 

Tlic softer the water, or the smaller the quantities of lime and magnesian 
salts, or other hardeiiiiig niatciials, the better the water is for the process of 
wool-washing. Such waters conic fiom strata consisting of the older rocks, 
which contain their bases in the form of silicates, little acted on or dissolved 
by water. 

“ In England and the T.owlan<ls o( Scotland we find, as a general rule, that 
the strata lie in the order of tlieir age, beginning with the west coast, wher^j 
we find the ohler rocks, and lliat the j«iter locks crop up in succession of age 
as wc proceed towards the east. Most of our large rivers and tributaries, with 
the exception of the Severn, flow eastw.uds, and we find the upper waters 
comparatiN ely soft and X'urc, and hence more suitable for the purpose of wool- 
washing. 

“ The Severn, in its upper course, also flows eastward, and there its wjtcr is 
pure and soft, while, as its course curves first to the south and then to the 
south-west, it drains a country containing later strata — such as ... . rocks 
readily acted on by water. 

^ In the Highlands of Scotland wo have the older primitive rocks, gneiss, 
granfte, ^c., all consisting of insoluble silicates. Hence wc have there pure, 
soft waters often as low as two degrees of hardness. We have similar waters 
in many parts of Wales, wheie Bala Lake and the upper waters of the Severn 
and Wye are also of a very low degree of hardness. 

“ The upper waters of the rivers of Yorkshire, which rise to the south of the 
limestone-district, are, though not so soft as the wateiumviously mentioned, 
still much more so than waters in other districts.” 

Within my own experience there is the fact that the Ripon and 
OTbi^rsk district has the reputation, especially amongst foreigners^ 
of producing from the same sheep wool of more than average 
quality ; and k has been stated that when for the purposes of 
sale wool was sent in from just without this district, the fraud 
was immediately detected. The subtle causes of this supposed 
local superiority would well repay patient investigation.'*^ The 

a jl^aetiosl neighbour, Mr. Frank Banoby, of Dishforth, near Thirdc, writea to 
SOS Mmlawi “ I may mention that I showed my wool in a dass of nearly twenty 
eattpbm, at the Boyd Agricultural Bhow at Leicester, the headquarters of the 
Ijeioester, and had the flrat prize awarded to my wool. Aj to the 
•upadiior Mdity of the Bipon district wool, I have heard the wool-dealen assign 
two ftaiijns. each of which is very probable. One is that the sub-strata of red 
sandstone and freestone which underlie the greater part of this distriot aot as a 
natursl drajnage, and the soil on these fonnauons is invariidbly of a sound, and, in 
most oases, a good-bodied kind. The other reason assigned in Uutt the clinMo 
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late Mr. Torr,* whose opinion in many respects I regard as a 
student reverences the teaching of a consummate master, tells us 
this : — “ On my own farm I can grow better wool on some por- 
tions than on others: in South Lincolnshire, about Spilsby, 
wool grows in an extraordinary manner : north of File, and 
south of the English Channel, the quality of the wool falls off ; 
it then becomes hair or moss. The valuable fine lustre wool is 
pretty nearly confined to a few degrees of latitude ; so that space 
being limited, there is little oi no danger of wool ever glutting 
the market — fine lustre wool will ever bear a great value.” 

Valuable discoveries are made by attention to simple facts. 
The geological formation has a close relation to the nature of 
the soil, and the nature of the soil materially affects the quality 
of the wool grown upon it. Eakewcllf classes wool-soils thus : 
Clay the best ; next, sand ; and then lime, or of that nature : 
the fellmonger knows well the effect of lime-water on skin-wool ; 
it acts unfavourably on the fibre and gives it hardness : chalky 
soils make wool rough : the lime is said to act on the yolk, 
forming an imperfect soap, readily washed away: sand does 
not so combine. The particles of the soil, besides, have a chemi- 
cal and mechanical action on the fleece ; the wool becomes 
coloured: the colour is often indelibly fixed in the wool, a 
tint which remains after scouring. Also the nature of the soil 
is said to have an effect on the felting quality of the wool : we 
are told that Southdown wool grown on limestone does not felt 
well, but improves when the sheep is removed from that forma- 
tion; but, at the same time, it is known that on the same 
soil different breeds vary in regard to the felting quality. 1 
have much to ask the Professor of Applied Geology : to me the 
Ordnance and the Geological Surveys should be especially in-* 
teresting : meanwhile I can only stay here to commend to the 
Professor the following illustration : — In the northern, parts of 
Derbyshire, where the strata are abruptly broken, the difference 
of wool from the same kind of sheep was so marked and well 
known, that both by buyer and seller this language was quite 
understood — “ My wool is grit, Sir ; and I expect a better price 
than my neighbour’s, which is limestone.” 

Meteorological Considerations. — In regard to ** tempering the 
wind to the shorn lamb,” the meteorological considerations ^ect- 
ing my subject are very important. The evidence before me tends 

H specially adapted to the growth of wool. 1 know tl)at Inmbs, bought in the 
North and brought into the Kipon district, always produce wool much supenw to 
that produced by the same class when grasod in their native climate.’* See p. 

* * JournsL* MOW fle ries, vol. li. p. 549, 

t • Obsemuons on tb^i^uence of SMI and Climate upon Wool/— By Robert 
Bakewell. London, ISOS. 

VOL. XL— S. S. 
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to show that amongst the ablest agricultural minds there is a grow- 
ing tendency towards shelter for the sheep, with a view to rendering 
climates more uniform : unsheltered fleeces are not so valuable 
as those better Cared for : yolk may be washed away faster than 
it can be reproduced, as if shorn wool were exposed for a long 
time to the action of rain. Professor Wrightson’s Vienna Reports 
in this * Journal,’ give us some idea of the Continental system, 
“ Dry food and nightly shelter.” Mr. Brown goes so lar as to 
tell us that at home the day is coming when in w’inter low- 
land and upland sheep will be housed animals. In raising 
wool and mutton — and with the farmer of the United Kingdom 
proper these two considerations can never be dissociated — legard 
should be had not only to the rainfall generally, but to the mean 
local and monthly tables : in any country herbage and the well- 
doing of the flock does not depend on the annual rainfall, but on 
the even distribution of moisture, weekly and bi-weekly.* Mr. 
Torr has much to tell us on tlie subject of shelter, and he 
quotes his Iriend, Mr. Randell’s, well-known experience and 
practice on clay-land, cheap thatched sheds on }>osts, filled in 
between with hurdles and straw, the sheep standing on burnt 
clay. Mr. Brereton uses sea-sand lor this bedding )>urpose. In 
the 5th volume of the new series of the ^Journal’ there is a 
valuable pap<»r “ On the Influence of Climate on Sheep,” by Mr. 
Tanner. He tells us wool is materially influenced by climate 
and soil. Kempyt fleeces are in proportion to the rain and 
severity of the climate, and the poverty of soil ; this injury may 
be checked by management ; wool is better on some farms than 
on others more favourably situated. There are curious variations 
from wool to hair ; independently of circ'uinstaiices, there is 
nothing in the structure of a sheep to render it necessarily a wool- 
bearing animal : hair and wool are both prfi#**ced from vascular 
bulbs beneath the skin : there is no essential difference whether 
wool or hair be produced. 

Animal Physiohfiy. — This introduces us to the Animal Physio- 
logist, who can tell us something, but 1 think should tell us a 
vast deal more. To old Mr. Youatt we are greatly indebted for 
really good work ; but in my present direction little has been 
done since bis day. Especially as regards wool there is a void 
in agricultural literature which should be closed by some com- 
prehensive paper “ On the Animal Physiology of the Sheep,” 
jmdicative of all authorities on the subjects quoted. In the 
Austro-Hungarian Agricultural Colleges wool, as has been 

* See further on this subject a good paper in the fourth volume of the now 
series of the ^ Journal,’ by Mr. Whitley, ** Ihe Climate of the British Isles. ’ 

t By Kempy wool is meant tho presence of short white hairs at the roots of 
the staple, which never take tho dye, and disfigure all goods Into which they are 
introduced. 
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stated, is made a special branch of study : the nature and habits 
of the sheep require more study : little or no attention is 
{^iven to the action of external causes on the unshorn fleece. 

It has been said that the fineness of the pile of wool is pro- 
portioned to the fineness of the skin-pores. Fleischmann states, 
in reference to the persistent endurance of a single cross, that 
the original coarse German sheep have 5500 fibres on a single 
inch ; grades of the third or fourth merino cross produced about 
8000 ; the twentieth cross 25,000 ; whilst the pure merino 
had 40,000 to 48,000 ; so that twenty crosses were not suflicient 
to make the race pure merinoes.* Wool is finer at the bottom 
of a full-grown staple than at the top : in short, there are any 
number of interesting lines of scientific inquiry. Hairy African 
sheep, with yolk all baked out, might improve by removal to more 
favourable influences. Here is a statement constantly cited, which 
cannot be explained physiologically, and from a scientific point 
of view it is scarcely creditable that the thing is not finally 
settled : If a lamb is suckled by a goat, the wool becomes hairy ; 
a kid suckled by a ewe, the hair becomes woolly ? 

I beg the reader to give his best attention to the following 
description, with diagram, by Professor Archer, explaining the 
essential character of wool. For this I am specially indebted 
to Her Majesty’s Commissioners for the London International 
Exhibition of i871 : — 

“ The essential characters of wool can only he learned by a very careful, 
and even a microscopic examination of the material. Most of the terrestiiai 
mammals with hairy coats produce two kinds of hair. The first and most 
apparent is that which is usually called hairy the other which is generally 
shorter, and underlies the former, is called either wool ox far. Hair is almost 
invariably cylindrical, with a smooth surface, whereas wool and far are 
covered with scales, and some kinds have a waved or otherwise varied outline. 
The scales are of the utmost importance, and upon their number in a given 
space depends, in a great measure, the quality of the material, but hesideb 
^ing scaly, as shown in Fig. 4, wool from the sheep is also waved, as shown 
in Figs. 1 and 2, and in Fig. 3, the two former representing a single fibre of 
short and of long staple wool, the other a small lock of wool. Now it is 
attempted to show in Fig. 6 that the scales on each fibre are only at^hed by 
their bases, so tluit if we bend one, its scales are lifted up and project, their 
IX)ints, however, being all in the same direction. And it is further intended 
by Fig. 5 to show that if two fibres are brought side by side in opposite 
directions, the scales of one will catch in those of the other, and if we encou- 
rage this by mechanical means the result will bo such an interlocking as will 
not easily be disconnected. Moisture will facilitate this combination very 
much, so that if a handful of wool be wetted and rubbed or beaten, the fibres 
will work into one another and* form a compact mass. UTOn this 
depends the shrinkage of fiannels and other woollen goods when washed, ana 
also the process callSi felting. The wavineas of the fibres, too, enables them 
to remain intertwined when they have been spun into threads, and is, conse- 


Y 2 


♦ See * Spooner on the Sheep.* London, 1874. 



324 


Wool in Relation to Science with Practice. 


sequently, a very important quality, for if we take fibres wliicli lack this 
property, and twist them, if they possess any e^sticity they will not remain 
twisted, not having any hold upon each other. Human hair will illustrate 
this. 

rie I 
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^‘niese structural peculianiies of wool are found to be so permanent, that 
hardly any amount of wear will injure them ; hence it is found that woollen 
nbO&g iwuced to the veriest rags may be tom up and its fibres separated 
tn^^n the state of wool again, and then recarded and spun into yams for the 
weaviqg of excellent cloths. The discovery of this met during ^e present 
oentoiy has added very much to our national wealth, by the prevention of 
waste and the creation of a new class of manufactures.” 

But here I am bound to say that Youatt’s Serration as 
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affecting Felting Theory,” really first suggested by M. Monge,* * * § 
is opposed by those who attribute this remarkable property 
to the yolk (sebaceous secretion) : the practical Bakewell tells us 
that “ cotted-wool ” is where, from adverse causes, yolk ceases, 
and wool partially felts on the sheep^s back. On the whole, 
upon the evidence, I incline to the opinion of Professor Brown, f 
who, amongst other replies, has kindly favoured me with the 
following observation : — “ The essential character of the felting 
property has not yet been determined ; neither serration nor the 
presence of yolk sufficiently explains it.” There can be little 
doubt that the invaluable Knglisli long wool has deteriorated ; 
what it has gained in quantity it has lost in quality.^ It has been 
said that a fine open winter produces more wool than a severe one, 
but the wool is coarser. Flush of food increases quantity at the 
expense of quality : naturally too rapid growth is inconsistent 
with perfection — true uniform fibre from root to point — elastic, 
not easily broken, with shining silvery lustre — and, above all, of 
great density. The famous Mr. Bakewell, of Dishley, said, to grow 
line wools on rich pastures you must overstock them. Disease, a 
want of food and warmth, causes the secretion of the wool-forming 
fluid to cease, making a jointed staple which breaks where the 
stoppage took place. It would appear there is a general impression 
we have too much indiscriminate breeding — too much uncertainty 
in regard to food and treatment — and both at home and in the 
Colonies there would appear to be many ideas and opinions all 
converging towards the establishment of sheep studbooks. 

Before conducting the Animal Physiologist for the purpose of 
consultation with the chemist, especially in regard to yolk, its 
uses and properties, perhaps the most practically interesting 
point in my scientific inquiry, I have a word to say in regard' 
to that all-important scientific instrument, the improved micro- 
scope. What may not be done for us by the combined use of the 
photo-electric microscope,§ photography, micrometer measure- 
ments, and the other scientific great guns with which science 
now batters down ignorance and prejudice? Old Mr. Youatt, to 
whom we are so much indebted for important investigations in 
this direction, confidently expected that advances in optical 
science would certainly lead to further discoveries. Mr. 
Bakewell also pointed to a fine field for microscopical inves- 
tigation, which field has not hitherto, so far as I am advised, 

• M. Monge (‘Ann. de Oliymie/ tom. vi. p. 300). The felting of wool is an 
effect Ti suiting horti the external oonformation c»f the several fibres which have 
lying one over the other ftom head to tail scales lilce those of a fish. , . , - 

t Professor of Physiology JEtoyal Veterlnery College. I have had a kind offer 
of assistanoe from Professor Brown. He would apply the moot recent optical appa« 
ratus to the study of particular apeeimeus of wool. 

X Bee note, page 818. 

§ Ganotfs < Physios,’ Atkinson's edition, 1878, p. 488. 
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been satisfactorily explored. Let us, under the microscope, com- 
pare and fix the images of various wools of known properties, 
and so “ mark, learn, and inwardly digest ” the characteristic 
and essential differences of structure, upon Which depend their 
respective economic values. 

Chemistry. — ^Dr.Voelrker, whose kindness is proportioned to his 
abounding stoics of available knowledge, has favoured me with the 
following interesting communication on the chemistry of wool : — 

“ 39, Argyll Road, Kensington, W. 

“ Fobiuory jth, 1875. 

“My Lord, — The most recent in\ estimations on tho clicmical constitution 
of wool I find -vieie made a year or tv\o ago in Germany by M. Miiiker and 
E. Schulz. 

“ Raw sheep’s wool contains : — 

1. Hygroscopic i\.iter (moisture). 

2. Fatty mattpis. 

3. Yolk of wool (fatty acids combined with potash, and soluble in 

water and ]ai tly also in alcohol). 

4. Puie wool-fibie. 

5. Dirt. 

*‘The relative proportions of these constituents vary greatly in different 
species of wool. 

“According to Market and E. Schulz’s analyses, raw wool yields fiom 42 to 
BO per cent, pure wool-fibre (diied at 212® Pahr.), 10 to 18 per cent of 
moisture, 7 to 10 per cent, of latty matter, 20 to 22 per cent, ol yolk (soluble 
in water), and variable proportions of dirt. 

“The portion soluble in water (yolk) amounting to 20 to 22 per cent, 
contains fatty acids — oleic and similar fatty acids — combined chiefly with 
potash and a small proportion of nitrogenous organic matter. The w^atery 
solution, or the washings of wool with water evaporated to dryness, yields an 
extract which consists of 

Organic mattci, chiefly fatty coinixiunds, con-) rq.qo 
tainmg nitrogen (L*82) j- oo J-i 

Mineral matter (ash) ^ 41 *08 

100-00 

Tho mineral portion (ash) of this extract yields from 59 to 84 per cent, of 
potash. 

“In some places the potash is recovered technically from those wool- 

washings. 

“In an air-dry state raw wool contains about 8i per cent, of mineral matter 
(ash), which is removed by washing. Washed wool (wool deprived of the 
fCiXk by washing in water) seldom contains more than 1 per cent of mineral 
matter (ash). 

“Pure wool (fibre) diicd at 212° Fabr. consists of 


Carbon 49*25 

Hydrogen 7*67 

Nitrogen 15*86 

Sulphur 3*66 

Oxygen .. .. 23*66 


100*00 

“It will be soon that wool not only is rich in nitrogen, but also contains a 
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considerablo proportion of sulphur. E. Schulz further has shown that the 
portion of the yolk of wool, which is soluble in alcohol, consists piincipally of 
cholesterin, a peculiar welUdefined fat. 

“ Eaw sheep’s wool was also analysed in 1866 by Dr. Edward Heiden, who 
gives as its composition : — 


Moisture .. 10*443 

Fatty matters 27*018 

Minual matter (ash) 1*028 

fiaiul 1-914 

Pure wool-fibre 59*597 


100*000 

or in a more detailed form the compositioij of nw wool is given by Dr. Heiden 
as follows . — 


lOO pai ts contain : — 

Moisture 10*443 

Fatty matU IS 27*018 

Pure wool 69*597 

Oiiile ol iron *181 

Lime -246 

MacriKsia ... .. *000 

Potash • 191 

Soda *027 

Chloiinc *008 

Caibonic acid *031 

Phosphone acid .. . *031 

Silicic acid * 253 

Sand 1*914 


100*000 

**It a])pcars fioni Messrs. Marker’s and Schulz’s researches that raw wool 
contains both oil or fat in a free state, and fatty matters chiefly m combina- 
tion with potash, forming a kind of soluble soap, which explains the loss 
in weight which .\ool sustains by the remo>al of the greater part ot the fatty 
matter of raw wool. 

** Believe me, my Lord, yours faithfully, 

AnouBTtrs Yoelgkeb. 

“ Bight Hon. Earl Cathcart.” 

The Yolk . — The quality of the wool is said to depend on the 
yolk ; hence the interest of the preceding information and of all 
investigations regarding its properties and effects. I should be 
glad to know chemically the essential difference between yolk and 
tallow : until now the subject has been neglected, and previously 
to my application to Dr. Voelcker, I knew not where to find any 
reliable chemical facts. All I could discover was that yolk is 
a soap of potash,* and compounds of potash with lime and animal 
matter, that imparts to wool its characteristic odour. The 
ration with yolk gives wool the silvery lustre so much desired : 
how far can art supply this copious secretion, and what are the 


* Sheep ate often wadied in running-water, so that the 
piopertieB of the yolk are loet The gi^er the water the whiter tho wool. 


Mr. Twmer. See note, page 846. 
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effects on it of extremes of heat and cold ? This also is known^ 
that the free secretion of yolk gives that most desirable quality in 
wool — density. In washing, wool loses about one-third* of its 
weight — at least, from one^tliird to half weight is deducted when^ 
unwashed on the sheep's back, wool is bought — called wool-in- 
grease. When the wool is washed on the sheep’s back, the soap 
of yolk is of course dissolved, and takes the salts along with it. 
M. Raspail estimates that the grease from French wool-washing 
would manure 370,000 acres. On the Continent, potash, which 
Dr. Voelcker somewhere puts at 1 JrZ. a pound, is in wool-washing 
and scouring operations carefully saved. The 1871 experience,, 
in the words of the Report, teaches us — 

In reference to our ‘ wool-scourinj;.’ The best labour-saving machine we 
possess, up to a certain 8ta;;e, is undoubtedly the machine of Mr. IVtrie ; but 
we still need an impioved apparatus, amply supplied with water for washing 
off the suds, bo as to rid the wool entirely from all unctuous matter before it 
is dned. 

“Let not our manufacturers, tlurcfoic, be taken unawares, if a couple of 
intelligent Continental wool-scounis, ttchnically educated in chemistry, be 
presently found located within a few hundietl yaids of Mr Petrie’s works, 
introducing a new pioccbs of bcouring altogether (as logards the chemicals 
used), yet in connection with Mr. Petiie's machines, tm ploy mg, after his 
squeezing rollers, a * wabhing-oil * appiratub from the Conti oi lit, to complcto 
this imjioriant oiieiation. 

“It 18 also not improbahlc thatmsteael of the usual alkUi an ingicdicnt 
will be used which cau be leclaiined oi elistillcd irom the * suds’ by a smali 
so as to bo used over and over again. Ihib, too, in addition to the 
reclamation of grease fiom the sud.” 

Mr. Fairley, the Yorkshire consulting chemist, who, from resi- 
dence at Leeds, is peculiarly qualified, has favoured me with the 
following practical note : — 

“ The process of wool- washing, or rather scouring ^ in Leeds and similar dis- 
tricts, is essentially a diflcient process from that on the bheep-hack of wool- 
washing by the wool-gTowtr. The materials used fonMHib ‘scour’ are lant 
(stale urin^ and soap; oi litcly, in place of the latter, soda-ash. This crude 
but powerful alkali must be used with the greatest care, as the sliehtest 
excess seriously injures the w ool. The scouring is either done by hand or by the 
aid of the patent wool scouring machine (Petrie’s and other combined patents). 
The wool-scooring is simply the first stage in the manufacture of wool mtocloth<^ 

“In wool-waebing, wherever practicable, the rain should be collected from 
the roofs of the farm-buildings, &c., and utilised. If the washmg were per- 
Ibnned with successive small quantities of water in vats, &c., through wnicb 
&e sheep could be wsed successively, the minimum quantity of water would 
suffice ; and the valuable potash now wasted, which forms, reckoned, as car* 
laoaBlte from 7 to 8 per cent, of the raw wool. This potash is abstracted from 
the eoU, and ought to be returned to it in a perfect system of wool-growing.” t 

Fn>m the point of view of one of the most celebrated ram- 
breeders in England, a professional farmer of great coltur e and 

* See page SH laite. See also Ohemietry, psge 326. It seems clear that the 
grower mo sella wool-in^grease ie unthrifW. 

t Bee the late Mr. Ton s practice, page 345. 
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experience, yolk is simply the insensible perspiration which 
diffuses itself over the wool. It is more, but how much more is 
not accurately known ; Mr. Bakewell suggests that, by some un- 
known process, the secretion in part forms the fibre or filament i 
or is it a mere lubricant, as oil lubricat^ leather? Mr. Youatt 
observes : There is most yolk about the neck and breast, and there 
is the best wool ; softness of pile and jfolk go together.” Mr. 
Bakewell further dwells on the bad effects of heat on wool growth, 
and on the analogy of wool, hair, feathers, and the viscous fluid,, 
the secretion of the silkworm and the spider, and the possible 
action of the absorption of oxygen near the surface of the skin. 
I am, however, by authority physiologically advised that the 
c‘hief object of yolk is simply to keep the skin soft and pliable, 
and incidentally to keep the hair or wool in an elastic condition. 
Upon the evidence, then, taken as a whole, I in this day quite 
concur in Mr. Youatt’s conclusion ; the great practical question 
is, in addition to care in breeding, how to promote the growth of 
yolk ? Mr. Y ouatt says, on yolk farinera never bestow a thought, 
and neither understand nor care about ic ; this question, without 
doubt, will some day be regarded as one of the very cardinal and 
essential points of the sheep. 

We**must hasten through the wool-room* to s[>eak a word to the 
agricultural engineer. The cloths to prevent undue evaporation 
of yolk, the darkness to maintain the bright lustre, the damp that 
csiuscs wool to clag together,” and the yellow mould, are all 
well known ; wc would also gladly, were it possible, squash 
once and for ever the wool-moth. Tinea sarcitella. 

Mechanics , — Great things have been done for agriculture by 
our mechanically scientific agricultural engineers. Machinery 
has been constructed by which a pound of wool has been spun 
out to the incredible distance of miles ; why do not our 
engineers a little regard the wool whilst still on the sheep^s back ? 
Here is such a picture for a painter, but not for the student of 
economic science — the frightened sheep, the rheumatic shepherd 
up to his middle in the dirty hard water, the muddy banks, the 
intonations of the ew^s and the resj^nses of the lambs, the long 
and dusty road home, full of unwilling sheep, all aggravated by 
the inevitable barking and frisking of the officious dog.” Clip- 
ping on a dirty skin makes rough work. By the way, in these 
days of labour difficulties, are we to have patent shears, on sound 
in^hanical principles, some adapted for power, others for un- 
skilled labour? Some close pile-wool cannot, in the usual way, 
be washed at all. The imMrtancc of the inverted position of the 
sheep— the sheep on its back — ^is much and properly insisted 


* It is dbtarved in the wool trade that the fknaer is inoi| willing 
wool oa the market when prioee are low, Ue/rtog Ihrther getnesa. witn niglt 

pdees he holde for a rise. 
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upon ; it is most favourable for the rapid falling away of earthy 
matter.* Swedish sheep are always washed on their backs ; tub- 
washing — ^they say that they cannot cleanse if they brook-wash. 
Spout-washing, t 5 or 6 feet fall, has long been practised in Ger- 
many : first on liead and shoulders, then on belly, the sheep is 
reversed, lastly, on back ; the sheep is first soaped in a trough, 
and all this done at a cost, per head, of one penny. Those who 
visited the London International Exhibition of 1871 may re- 
member the apparatus for washing wool on the sheep, and also 
that for sheep-shearing, both on a grand scale. The principal 
features of the complete apparatus for steam-power sheep- 
washing, now used by some of the greatest wool-growers in the 
world, are shortly these: a rain-yard, hot-water tank, swim- 
ming-tank, iind lastly, foi finishing off, a cage of tubes, with inner 
and all-round perforations, which squirt converging jets of water 
upon the centrally-placed slicep. I am chaimed to find that, 
qmte independently, the well-known engineering firm, Messrs. 
Gwynne, the eminent exhibitors in question, are tiavelling with 
me by a road of their own towards the same longed-for desti- 
nation; I need only add, in addition to their obliging com- 
munication which follows, that it is to be hoped that they, with 
many of my readers and myself, may meet together in the 
show-yard at Taunton : — 

** We have at present in prospect an entirely new operation for purifying 
wool, which will enable us to cleanse it thoroughly from all impurities, and 
make it fit for the market at a merely nominal cost , or, m other words, that 
the waste product wc dui\c from the washing of the wool will more than pay 
the cost of washing.” 

Statistics . — chapter on the political economy now involved 
would be interesting, but with a very few words we must pass on 
to its essential statistical handmaiden. We see in ijnagination the 
finger of the Editor good-naturedly uplifted tftf^arn us, that in 
the ^ Journal,’ as in this old and populous country, all available 
spSiCe must be carefully husbanded. The food of the people in 
l^^land is the English farmer’s chief consideration: trans- 
ooeanic competition is even fast driving t^e Continental farmer 
fsom the ^ool to the carcass : yet it must ever be remembered 
|2iat the means of obtaining food depends on industrial employ- 
nfent: nearly the greatest of English industries depends on 
wool, a cultivated article regularly cropped. The question of 
wool supply can never be disregaTc|ed, especially the supply of 
the iavaluable English long wool so useful in assisting to work 

* See Kr. Gox’s sketch, page 341. 

t In a pleasant note, which is much like the writer, my colleague, Mr. Milward, 
tdlsmespcmt-washmg was established at Thurgarton at the end of thelastoentiuyf 
and in combination with a wooden T-lxke inbtrument, to work the dieep’s beek, 
the pra^oe has since been advantageously oontmued. 
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up other kindred raw material. We can never disregard the 
importance of our great staple manufactures which so advan- 
tageously act and re-act on agriculture. It is interesting ^ to 
observe that the wool manufacture, the spoilt child of English 
legislation, was never thoroughly happy %ud prosperous until it 
was left free to run alone and unaided : that freedom in the 
Colonies, in which we are all personally or relatively interested, 
induces practical men to expend, without hesitation, 6000/. in a 
single sheep-wash pool and its plant. We of the Royal Agri- 
cultural Society rejoice in the much-to-be-desired spirit of unity 
and co-operation which has promoted such Societies as that re- 
cently established in New South Wales,* and which promises 
valuable periodical contributions to agricultural literature. The 
political economist and student of history may further reflect 
upon the diversion of the stream of commercial transport, which 
was long ago revolutionised by maritime discovery and the 
mariner’s compass, and is now again returning to its ancient 
channels by Alexandria, the Suez Canals and the narrow seas. 

The ‘ Journal ’ of the Statistical Society contains in the Quar- 
terly number, published in December 1870, a valuable j>aper by 
Mr. Hamilton « On Wool Supply.” Unfortunately, unlike the 
statesman, the merchant, and the manufacturer, the English 
farmer, perhaps from the want of an organised educational 
system, does not, as a rule, duly appreciate the value of statistics : 
it is quite otherwise in Scotland and in America ; in the Report 
of the United States Commissioner of Ag^riculture for 1871, we 
find that the statistician of the department occupies with interest- 
ing and suggestive matter some 60 large pages. Tub- washed 
wool is a regular quotation. In 11 years, 1861—71, United States 
sheep increased from 21-J- millions to 32 millions ; homc^^own 
wool from 55 millions of lbs. to 128 millions : this dispro- 
portionate rate of increase in wool is attributed to care in breed- 
ing. The average fleece in 1850, 2*42 lbs.; 1860, 2*73 lbs.; 
1870, 3-51. For the average weight of the English fleece, see 
the most interesting estimate compared by me with ^rious 
authorities, and which follows : “ Estimate of British Home- 
Grown Wool.”t 

Before arranging the statistics of my subject in the manner 
which I hope my readers will find most convenient a™ instiuc- 
tive, I would make one or two extracts from Mr. Hamilton s 
statistical paper. The importation of P^oent 

Flax ia 30 yean has moreaaed*^' Cotton m 30 yean has wowased 110- 
Silk „ „ „ 69- Wool » 


* I beg to thank Captain J<vp, of the IT S. W. ^ 

foinady asristanoe. t See pp. 888 and 384. 
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He says, speaking of the weights of English fleeces : — 

** Mr. Luccock in the year 1800 published a detailed estimate of the weights 
of fleeces, which was revised in 1828 by Mr. Hubbard, and again in 1840. 
In 1851, Mr. Thqpaas Southey, after extensive inquiries, took the average 
for the United Kingdom at five pounds. 

** Since the earlier of those dates, considerable changes have taken place in 
the actual weights of fleece, owing to improved breeding : and even during 
the last twenty years this has been the case with the sheep bred in agricul- 
tural districts, though not so much with those bred on pasture-lands. The 
weights, moreover, arc considered to vary from year to year as much as from a 
quarter to half a pound per fleece, according to the seasons and breed. 

1 am indebted to Mr. Legg, of llcrmondsey, and Messrs. J. and J. Hub- 
bard, of Bradford, for much important information on this subject ; and the 
latter gentlemen vrite, that ‘ in all the counties suitable for the heavier class 
of sheep, the weight of fleece has very considerably increased dunng the last 
twenty years, it lia\ mg lieen found to the jirofit of the grower to cross with 
Leicester, &c., sheep, both as regards the wool and the mutton. A consider- 
able buyer of wools in Cambridgeshire writes us, that “ the weight of wools 
pown in that district has doubled or almost trebled during the fifty years I 
have been a buyer, not only as regaids the number of shetp kept, but the 
weight of fleece.” ' 

Mr. Hamilton remarks, and this is very noteworthy, fluctua- 
tions in the prices of Colonial wool depend not so much on 
supplies as upon variations in demand, owing to commercial 
vicissitudes and political circumstances. 

The intelligent agricultural mind will probably most readily 
assimilate the essential statistical details of my present subject, 
when stated in the method which follows. 

Tabic 1. shows the persons in England employed in working 
up the raw material 


TABLE I. — From Census, 1871. 


Emploted in Wool Tkads. ! 

itC. 

Femalw. 

Woollen Cloth Manufacture .. | 128,461 

Woplstapler 1,964 

Wool, Woollen, — Dyer .. ' 2,606 

Wool and Worsted, others workingl . » 

a^ dealing iu / 

Worsted Manufacture | 94,766 

71,683 

1,957 

2,603 

11 

1 

84,053 

56,781 

7 

3 

29 

60,713 

> I 227,810 

1 


Tables II., III.* and IV. respectively show the home and im- 
ported wool manufactured in England, and. the countries from 
which imported ; — 
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TABLE IT. 

Estimate of Home-Gbown Wool, taking the Average Returns of Sheep One 
Year old and above, for the Years 1867-69, and the Weights of Fleece as 
supplied by Messrs. J. and J. Hubbabd, of Bradford. 


OocHTira. 

Sheep. 

1 

Weight 

Fleece. 

Pounds 
of Wool. 

[OOO's 
omitted ] 

1 

Bedford 


Ibe 

1 

Berks 

Buckingham .. 

564,344 

6 

3,3o6, 

1^ 

Cambridge 

215,454 

6 

1,293, j 

Chester 

124,.332 

4 1 

107, 

Cornwall 

265,702 

7i 

1 ' 

Cumberland 

050,622 

s 

1,703, 

Derby 

161,480 


864, 

Devon 

592,157 

7h 

1,441, 

Dorset 

314,211 

-ii 

1,C35, j 

Durham 

140,900 

4 

561, 1 

Essex 

312,945 1 

5 

1,565, 

Gloucester .. .. 

296,803 

7 

2,078, 

Hants 

406,049 

1 6 

2,440, 

Hereford .. .. 

226,773 1 

5i 

1,247, 

Hertford 

142,771 

5 

714, 

Huntingdon .. .. 

100,606 

6i 

679, 

Kent 

721,517 

6 

4,829, 

Lancaster ' .. .. 

197,960 

5) 

1,089, 

Leioester 

297,435 


2,008, 

Lincoln 

1,005,340 

8 

8,043, 

MiddlMex .. .. 

84,802 

5 

174, 

UmuBonth .. 

132,108 


380, 


Mfmoram>a. 


lowns, 4 „ 

All grown in this countv 


These are unwashed. 


{Downs, 3 | „ 

Both suits grown. 


Kents and half-brcds, 5 to 6 lbs. 

Downs 3 11 4 « 

Both these breeds grown m 
this county. 

This is the regular largo breed. 


IJalf-breds, 5 to 6 lbs. 

Downs, 4 .» 4i V . , . 

Both breeds grown in tins 
county. 


peculiar to this county, 

A Ugiit Welili ctaM of »l»eop. 
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TABLE II. — ^Estiuate of Hohe-Gbown WopL, &c. — emtimed. 


COUMIBS. 

Sbcop 

Weight 

of 

lleece. 

Ponnds 
of Wool. 

[(I00*S 

omitted ] 

Noifolt 

480,511 

.SG 1,519 
572, 7G4 
189,914 

lbs. 

4 

1 , 022 , 

2,181, 

3,937, 

1,187, 

Northampton .. .. 

Northumberland .. 
Nottmgham . . . . 

6 

6 

Oicfnid 

229,910 

1 70,2G2 

306,295 

.521,075 

207,600 

a 

7 

1,265, 

492, 

1,685, 

3,052, 

1,195, 

RiiflAnd 

Salop 

5l 

7 

Somerset 

Stafford 

Suffolk 

317,028 


1,509, 

Surrey 

Sussex 

87,094 

379,004 

251,070 

218,410 

473,237 

100,261 

4 

4 

351, 1 
1,510, 1 

1,«7, 
1,092, 
1,050, 
915, 1 

Warwick 

Westmoreland 

Wilts .* .. .. 

5i j 
5 

3i 

5i 

Worcester .. .. | 

York, E. Bidmg .. 

320,225 

8 i 

2,722, 1 

„ N. Biding .. 

437,561 

5i 

2,510, Ij 

„ W. Biding .. 

476,613 

Si 

2,740, 

Wales 

l,t33,0/8 

4i 

8,232, 1 


Total 

14,442,100 


83,334, 

Ireland 

3,008,047 

4,005,315 

6 

18,594, 

21,875, 

Scotland 

4i 

Isle of Man andl 
Channel Islands / 

43,412 

|al)Ottt| 

217, 

Total in Unitedl 
Kingdom 

22,180,804 

•• 

124,020, 


I 

Mjeuoranoa. 


[Half-breds, 5 lbs. 
'Dojvnb, 3 lbs to 4 lbs. 
Both sorts grown. 


Deep staple and bright hair. 


[llalf-bridb, Gibs. 
Downs, 4 to „ 
Both sorts grown, 


Several brceils grown, 
Downs. 


Deep staple and bright hair. 
Masham, 5 lbs. 

Scotch, 4 to 4I 
These also grown hero. 

Deep staple and bright hair. 
General uveiage, as per Mi. 
Botton^eys estimate, Octo- 


Gencral average, as per Mr. 
Bottomley’s estimate, Oot)- 
her, 1870 . 


NdU * — Allowance should bo made in all wools unwashed, or in the greasoi of 
oneotli^ in weight for clean wool. 

This comprehensive Table can of course at any time be made to fit the Agricni- 
tural Statistics of the day by a simple Bulc-of-Three process.^. 
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TABLE lU. 


Impobts of Wool, Woollen Manufactures, Yarn, &c., into and from Great 
Britain (according to the Board of Trade KctnrnB) during 



1874. 1 

1 

1873. 

Average 

1B69-I878. 

Imports of Wool from Australia . . . . 

, , , , , , Cnpe of Good Hope 1 

,, ,, ,, British India . .. 

,, ,, ,, European Countrits 

, , , , . , Other Countiics 

lbs. 

225,426.101 1 
1 42,015,777 
, 19,099,273 1 
8l,75b,391 

1 17,500,939 

1 

IbB. 

1 186.281,953 
42,332,062 

1 19,265,145 
' 34,380,693 
^ 30,801,391 

Ibg. 

175,172,272 

35,575,168 

17,423,811 

35,685,688 

26,144,220 

Total Imports of Foreign and Colonial W uul 
, , ^Ex})ortB , , , , , , 

338,800,481 

114,362,359 

313,061,244 

123,236.636 

290,001,154 

120,994,041 

Tjcaving for Homo consumption 

194,438,122 

189.824,608 

169,007,113 

Imports of Alpaca, Yicufia, and Llama .. 

, , Goats* Huir 

Imports of Woollen Bogs tom up or uot,l 
to bo ustKl as Wool 1 

' 4,186,381 

' 8,013 706 

57.3C1.920 

4,422,181 

6.297.447 

55,888,000 

3,807,497 

1 5,805,926 

1 49,818,810 


tablp: IV. 

lairoBiATioN of Colonial and Fobiugn Wool into the United Kingdom, 
1865 and 1874.* 


' 1866. 1 

1 

1874. 

New South Woles and Queensland 

79,672 

136,748 

Victoria 

135,518 

265,417 

Tasmania 

10,082 

17,223 

South Australia 

45,505 

85,590 

1 West Australia 

2,991 

6,285 

1 New Zealand 

52,797 

140,813 

Australasian 

332,560 

651,576 

Capo 

99,991 

164,194 

Colonial 

432,551 

815,770 

Gorman 

24.696 

35,003 

Spanish and Portuguese .. .. 

13,561 

8,640 

East Indian and Persian . . . . 

54,228 

63,291 

Russian 

37,147 

32,570 

Biver Plate .. .. 

14,636 

11,373 

Fern, Lima, and Chili 

46,838 

86,661 

Alpaca 

28,653 

85,095 

M^iterranean and African . . . . 

20,748 

38,857 

Mohair .. .. 

27.441 

47,551 

Sundry 

18,676 

19,493 

Total bales 

718,075 ^ 

1,189,804 


• For Mvmt of tboM TaMo* I am iadebted toMesaii. Hetouth, SohTartae 
and Co., Wool*Bxokora, of Moorgate Street. 
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The rise and progress of these imports may be gathered from 
ibe following facts. 1 fi'nd the first importation of wool from 
Australia and New Zealand quoted in 

1M4 . . . 33,000 lbs. 

1838 . . . 7,837,000 lbs. 

1869 . . . 158,478,000 lbs. 

1838 was the jcai of the formation of the Royal Agricultural 
Society. In regai d to Australian progress, the ‘ Melbourne Argus’ 
has compiled a short statistical account of the Australian colonies, 
made up to the close of the year 1873, showing their relative 
position and aggregate importance. An account of the live 
stock shows that the number oi sheep in the colony of Victoria, 
in 1873, was 11,323,080; in New South Wales, 10,928,590; 
in South Australia, 5,617,419; in Tasmania, 1,490,738; in 
Western Australia, 748,536 ; in Queensland (in 1872), 6,687,907 : 
making a total of 45,796,270 in the six colonies. Adding 
9,700,629, the number in New Zealand in Fcbiuary, 1871, wo 
j have a total of 55,496,899 sheep in Austialasia — a number 
larger probably than an^ other country in the world can 
boast.* 

The ‘Times’ of January 4th last contains a letter from its 
correspondent in New South Wales, who says: — “Our pro- 
duction of wool is likely to be much larger pioportionally in 
the next twenty years than it has been loi tin* last, as our 
squatters have been expending their energies (and their splendid 
profits for the last three years also) in fencing in their runs, 
securing good blocks of country as freeholds, and building dams 
to secure permanent water. Also sthere is much more attention 
being jpaid to ‘ breed ’ than previously, and the squadrons (?) of 
half-wild ‘ jinnbucks,’ with their ragged 2 lb. fleQ|ps, are growing 
into quiet flocks of double the weight and quadruple the 
ralue.^ 

Table V. (p. 337) shows the relative values, per lb., of 
home and imported wool. It gives the value in pence, per lb., 
of .several representative descriptions of wool on the 1st of 
January of the past ten years : — 

Table VL (p. 337), for which I am much indebted, is specially 
prepared by the Bradford Chamber of Commerce to show the 
yearly average price of English wool, per tod, from 1812 to 1873 
inclusive. 

* Z dioald not forget McArthur— that national benefactor— that wonderfiil 
Captain Cf Infantry— who in 1791 founded the sheep husbandry which is the 
Bourae of Australian prosperity. See his own official statement, *Bisohoff,’ vol. i. 
p. 366. 
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TABIiE V. 


Value oh tub Ibt Jah. 

1868.|l867.| 

1868. 

1889. 

1870. 

187L 

1879. 



Wool:— 

d. 

d. 

d. 

d. 

d. 

d. 

d 

d. 

' ^ 1 

d 

Lincoln Hogg Fleeces . . 

39 

24 

17 

20* 

19* 

18 

37* 

28 

26 ' 

23* 

Kast IndiA, ordinary yel- ) 

lOi 


U 

8 

6* 

n 

9* 

]2 

10 

9* 

Donakot, average white ) 
fleeco t 

12* 

11 

8 

9 

8* 

9* 

14* 

13* 

10 1 

1 10* 

Peru, middling . . . . 

11 

15 

10 

10* 

9* 

10* 

10 

16* 

14 

14 

Buenos Ayres, fsir Mes- ) 
tiao irreaae I 

AustitSSoT average > 
fleece washed . . . . S 

9 

24* 

8 

22* 

6* 

20* 

51 

19* 

6i 

18 

6* 

17* 

8* 

26 

n 

27 

7 

26 

u 

2H 

Cape, do. do 

17 

16* 

12* 

»*l 

1 

11* 

m 

18* 

16 

16i 


TABLE VI. 

TABTiB shewing the Average Price per Tod (28i lbs.) of Wool from 
1812 to 1873. 


Year. 

Average Price 

Year. 

Average Price. 


Average Price. 


£ a 

d. 


£ 8. d. 


£ a. 

d. 

1812 

1 5 

OJ 

1833 

16 9 

1854 

1 15 

2 

1813 

1 10 

8 

1834 

1 16 7 

ia>5 

1 6 

64 

1814 

1 19 

0 

1835 

2 4 3 

1856 

1 10 11 

1815 

2 4 

51 

1836 

1 17 0 

1857 

1 16 

5 

1816 

2 8 

6 

1887 

2 1 

1858 

2 0 

6i 

1817 

1 11 

n 

1888 

1 10 2 

1859 

1 IS 

71 

1818 

1 15 

8 

1889 

1 17 10 

1860 

1 19 

91 

1819 

2 12 

Of 

1840 

1 12 7i 

1861 

2 5 

4 

1820 

1 16 

7 

1841 

18 1 

1862 

1 18 

01 

1821 

1 14 

2J 

1842 

14 6 

1863 

2 3 

01 

1822 

1 1 


1 1843 

12 8^ 

1864 

2 10 lU 

1823 

1 4 

8^ 

1844 

1 4 4 

1865 

3 0 

6 

1824 

1 5 

10 

1845 

1 9 2 

1866 

2 17 

01 

1825 

1 10 


1846 

1 9 10 

1867 

2 6 

6 

1826 

1 16 

6 

1847 

17 0 

1868 

1 17 

Of 

1827 

1 4 

8 

1848 

1 8 10 

1869 

1 18 

3i 

1828 

1 2 

10 

1849 

10 1 

1870 

1 15 

01 

1829 

1 0 

6 

1850 

119 

1871 

1 14 

91 

1830 

0 18 

4 

1851 

16 2 

1872 

2 5 


1881 

1 4 

0 

1852 

17 0 

1878 

2 15 

4 

'1882 

1 7 

6 

1858 

19 1 





Having gone thus far, I have now only to consider the 
British exports of raw and manufactured wool not consumed 
in this country, and the places abroad to which exported, 
Table VII. (p. 388). 

It is so very important, I feel constrained to add Table VIII. 
(p. 339), Mr. Hamilton’s estimate of the wool supply of the world. 
,He says ; — “ In conclusion, I will attempt to estimate the enti|^ 
supply ^^of wool available for the consumption of Europe ana 
America, because, as soon as the latter sees fit to adopt fri^ trade 
in wool, all manufacturing countries will have a common interest 
VOt. XI.— S. 6. 2 
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in the supply, and all will benefit Iby the free importation and 
free interchange of the numerous descriptions of wool. 

** I base the following estimate (Table VIII.) on the numbers of 
sheep given in the ^ Agiicultural Returns’ for 1869, though the esti- 
mate will readily be understood to be merely an approximation.” 


TABLE VII. 

Exports op Wool and Woollen MANurACTUBES, Yarn, &c. 



1 

1874. 1 1878. 

Averagt 

1869-1878. 

Exports o£ Domestic Wool— 

To Cfemumy 

, • Bslgittm 

,, France 

' , • United States 

, , other Countries 

£ £ 
3,016.955 2,803,794 

1,3.59.484 1,195,813 

3,077.167 1,322,509 

930,733 820.974 

1,662,991 892,145 

£ 

1,994,054 

1,445,831 

2,636,361 

2,370,076 

1.175,437 

Total Exports of Domestic Wool 

10,047,333 1 7,034,735 

9,621,759 

'Total Exports of Woollen and Worsted) 

Manufactures / 

Total Imports 

22,794,977 26,349,878 

4,022,609 1 3,840,096 

25,849,944 
3, 70), 481 

Excess of Exports over Imports 

18,772,308 1 21,509,782 

22,129,463 

Total Exports of Woollen and Worsted) 

Tama / 

Total Imports 

5,558,963 5.393,493 

1,492,715 1,495,343 

5,627,380 

1,433,320 

Excess of Exports over Imports 

1 4,066.248 3,898,150 

4,194,060 

Exports of Woollen and Worsted 
Mannfiiotures and Yams — 

To Germany 

, , France 

,, United States 

6,008,771 1 6,482,4|5 
3,876.865 3, .587, TO 
4,695,478 5,945,818 

9,060,321 

3,242,005 

5^320,567 


In now taking leave of the statistical bianch of my subject, 

1 cannot too strongly enforce this consideration, that if it is 
desired to forecast the future, wc must diligently study the ten- 
dencies of the fanuliar lines in which the past has run, and then, 
with the necessary deviations, let imagination boldly project these 
lines into unknown space. 

TheThchc of the World , — I am now to make a rapid practical 
tour of the wool-growing districts — ^Ihe sheep-walks of the world, 
l^vin^ Iceland, where crossing with English sheep has done 
much, I trarerse the Atlantic to scamper round the Americas : 
in Canada 1 find neglected Leicesters and a want of new blood : 
in California they say they can raise any breed, but now produce. 
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TABLE Vm. 


OoDinitnB. 


United Kingdom . . 


Australia. 
Tasmania 
New Zealand 


Cape of Good Hopol 
and Natal . . . . / 


River Plate 


East India . . 

Russia 

Sweden 

Norway .. .. 

Denmark 

North Germany,! 
Wurtemburg, and 
Bavaria . . . . | 

Holland 

Belgium 

Eiaiice 

Spain 


Italy 


Austria 

Switzerland . . 
Greece 

United States* . 


[000's omitted.] 


Dste 

of 

fihtc 



AsMOBiiini. 

Betona 


Weight. 

Ytliw. 



Lambi. 





Ibi. 

£ 


1867-70| 

Average 

34,138, 

[ 159.969, 

7,998, 


1868 

37,441, 

153 , 200 , 

11,356, 

Grease allowed for. 

1868 

1,742, 1 

6 . 136 , 1 

474, 

ro per ot grease. 

1868 

8,418, 

28,875,1 

1,564, 

60 ,, 

1865 

10 , 001 , 

38 , 001 , 

2.583, 

15 

1866 

Unknown 

138 , 070 , 

3,452, 

Grease— Exports. 

1869 

1 1 

>8,797. 

627, 

[Imports to United 
\ Kingdom. 

1850-63 

45,330, 

90 , 760 , 

3,777, 

1807 

1,622, 

6 , 082 , 

2}28. 


1865 

1,705, 

6,395, 

225, 

Imports to United 
Kmgdom trifling. 

1866 

1,875, 

7,0319 

322, 


1863, *66, \ 
and *67 / 

25,251, 

52 , 080 , 

4,340, 


1867 

1,027, 

6 , 163 , 

231, 


1856 

583, 

3 , 500 , 

181, 


1866 

30,386, 

91,158, 

3,408, 

Grease. 

1865 

22,055, 

74,433. 

6 , 202 , 

» » 

1867 

11,040, 

»4.84 o, 

1,085, 

[No Imports lo 
\ United Kingdom. 

1864 

16,573, 

3 »,o 75, 

2,331. 

[Very trifling Im- 
\ ports. 

1866 

445, 

>.336, 

50,1 

jNo Imports to 
( United Kingdom. 

1867 

2,540, 

7.618, 

222 , f 

1867 

32,796, 

177 , 000 , 

14,105, 

\rency. 



r,rJi,5i9, 

64,611, 



Note. — ^Allowance for lambs and skins used in Russia, one-third the number of 
sheep ; and for lambs in other countries one-fourth the number of dieep. 

only mongrels : running down the Pacific to Peru, I may note 
with ^ensure great improvement ; rounding Cape Horu, I come 
to the River Plate, and complaLa of short weak stwle, 1 m^ washing 
and ^rorse packing, a want of Rnglish rams. Returning by the 


Mr. VTells’s Bi port, 1869« 


z 2 
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uaual track to Lisbon, 1 find flocks requiring attention as regards 
breed and management. Making a circuit of Europe, I see that 
the splendid Dutch wool might improved by crossing and by 
better washing ; the Flemish wool requires also attention in wash- 
ing, and freeing from straw and dirt : the Russian native sheep, 
Donskois, are capable of great improvement ; the South-Russian 
Merinos are magnificent : the Austrian sheep, the Zackels, the 
Wallachians, and others, are being Improved by English crosses, 
but attention is required in washing the wool : all contain the 
burrs which are so objectionable : Turkish sheep should be crossed 
with the Leicester ; there is the basis for capital combing-wool — 
hitherto the wool has been scurvy and kempy. To circumnavigate 
Africa, at Mogador I find English blood required to cross, and 
more attention to washing and cleaning : at the Cape, Leicester 
» and Lincolnshire sheep, in many districts, might be introduced 
wifh great advantage : much wool is now scoured and sent to 
London in good condition, known as a snow-white ” wool : 
Natal possesses great natural advantages ; the amalgamating 
Leicester is wanted. Egyptian wool is apt to be spoilt by grey 
hairs, but the wool is soft, bright, and silky ; it comes near many 
classes of English wool. Taking Persia and the East Indies on 
my way to China, I find improvement on the march towards a 
large field awaiting development : in the more temperate regions 
1 find wool of long and sound staple. China, with its won- 
derfully reproductive sheep, promises by judicious crossing and 
cultivation great improvement. From China to Australia is 
plain sailing : Sydney, with room for improvement, 1 leave, to 
admire at Port Phillip ♦ combisig-wools more perfect than any in 
the world, and also the Leicester Merino : having lingered there, 
I go on to Adelaide, with parched sheep-runs; but the better 
flocks produce good combing-wool. In New Zealand 1 conclude 
my flying tour ; that colony is well calculated to pMuce long- 
staplM wool ; the large supplies now sent to London are very 
much in favour, but more care should be exercised in washing.t 
Essentially practical and practically suggestive. — Mr. G. H. 
Cox, a member of the Legislative Council of New South Wales, 
an eminent amcultural authority there, has, on my suggestion, 
favouied the Royal Agricultural Society with the following de- 
scription of his mode of spout-washing sheep. My best acknow- 
ledgments are due to this very able gentleman : — 

* Tbs * Pall Mall Qasette ’ of December 19th labt, says “ It is stated in Ans* 
traliaa paaeiB that a puie-bred Merino ram, owned by a Mr. Gibson, of Tasmania, 
and reared by him there, was sold in Melbourne a short time ago for the sum of 
680 guineas. IHlile the ram was in Mr. Gibson's possession the amount of money 
raised by the anlmal'smale progeny alone was estimated at upwardsW 6000 gninoaa. 

t Infonuatfon reoeired 1869. 6ee further, tb» * Vienna Reports ’ of 1878. 
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The acoQmpauying Bketch of my wash-pen shows the position of all tho 
parts, hut the measurements are only approximate, as no actual scale was used 
in drawing it. There are four spouts, b, Living an 8-feet pressure, 2 feet 9 inchea 
wide, with an orifice of a quarter of an inch. The tank, a, above is sup- 
. plied by a centrifugal putnp, p, of 10 inches diameter, driven by an 8 horse- 
power endne, K. 

** The hot water soak-tank, s, will hold twelve sheep, and is 15 ft. x 4 ft. 
X 8 ft. 6 in. deep, divided by sliding gates into three compartments. There 
is a grating at the end, n, and a slide, f, from it to the warii-pool or pen, h, a 
section of wldch is shown in the elevation. 

The wash-pen or pool, ii, is bricked, and has an inclined plane at the 
ofitlet, K. 

** A low dam is thrown across the bed of the stream, which raises the water, 
say 2 feet, and thus lessens the lift of the pump, which is fed by a drain or 
trench cut fri)m the bed of the stream, b, into the tank, also bricked. 

** The hot-water soak-tank, e, is fed by two boilers, l, of 400 pilous each, and 
these' latter are filled by a small pipe, m, from the pump, f, the cold water required 
bei^ obtained from the tank over the wash-pool by means of a hose, c. 

•^ow for the modus operandL 

“ Twelve sheep are caught and thrown into the hot-water tank, b (making 
four in each compartment), which has previously been filled to within 6 inches 
df the top with water, heated to from 100° to 110° Fahrenheit, and in which 
also has been dissolved from 15 to 20 lbs. of soft-soap. 

^ The sheep then walk up an incline, or are lifted upon a grating at the end 
of the tank (see elevation), and after the fleece has been squeezed, are made 
to slide down an incline, p, into the hands of the washers (who stand in zinc 
tubs, t) and are placed upon the supports, J, immediately under the jets or 
spouts, B, where they are turned round and round until thoroughly cleansed ; 
imj then swim to the end of the pool and walk up an incline, k, to the top of 
the dam*or causeway, after which they pass at i to the drying p^docks. 

** The hot-water tank, e, is empti^ twice a day, that is, at dinner-time 
(nooi^f and in the morning. 

" I can wash as white as snow from 500 to 700 sheep a day. 

** The aheep-Bupports, j, are a new invention, and sustain the weight of the 
abeep directly under the jets, preventing the great force of the jets driving 
the sheep too far under the surlace of the water, and thus lessening the action 
of the jet upon the fleece. They are formed of small rollers or cylinders, w, 
which turn with the sheep placed between them, and can liet higher or 
lower at pleasure by means oia sliding bar and key, x.” 

Further, in an admirably practical lecture delivered by him, 
Mr. Cox observes : — 


M Having touched upon the principles that should guide the sheep-breeder, 
1 cannot conclude without a short statement with respect to the getting up of 
the article produced for the market. My exTOrience goes to prove that, how- 
ever oansEully you may breed your sheep, and however superior the wool may 
he which wy grow, your returns will be disappointing unless the greatest 
attention is bLitowed upon the washing of your clip. 

. " Everyone who has judiciously expended money upon the necessary plant 
and appUfUioes for spout-washing his wool will freely admit that the returns 
ate one hunfred-fold. 

" Bosne three or four years ago our sheen-owners were anxious to obtain the 
opinion of Ei4;liab binufaoturera as to the general getting-up of their wool 
and the sorting of their fleeces. We used to get periodiLdfy the biokers* 
stereotyped that * so many hales of wool were sold— that the attendance 
of buyers was limited or otherwise— that some bales were seedy and moity. 
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and others rather tender ’—all of which we knew, and, knowing, could not 
remedy; but we. could never learn what the manufacturer said about it; 
whether it contained too much or too little yolk ; too dry from ove>wai^g, 
or too heavy from under-washing ; was the sorting satisfactory, &c., &c. 

“ Well, we engaged the services of a gentleman who went through the cloth 
manufacturing districts, and who supplied us with much valuable information, 
which we utilised, and which 1 shall now be happy to imput to others. Our 
directions were never to use water for the soak beyond ll(r Fahrenheit ; never 
to use alkalies — such as potash, soda, or hard soap ; but that any quantity of 
soft soap might be used ; in fact, using it to any extent was merely a matter 
ot £ & ; but that all alkalies destroyed the fibre of the wool, making it harsh 

and dry, and what the manufacturers say, making it work unkindly. The 
gieat object to be obtained in washing wool is not only to make it white, but 
to make it bright. After leaving the spout, the flocoo, when squeezed by the 
hand, should puff out again, not feeling sticky, and should glisten in the sun 
with a peculiar brilliancy ; if too little yolk is left in the wool it will be 
wanting in softness; if too much, it will become sticky, and, after a time, turn 
yellow.* The number of days that should intervene between washing and 
shearing must depend partly upon the state of the weather as well as upon the 
condition of the sheep. Ifolk will rise quicker in fat sheep than in poor ones, 
but from two to three clear days is generally sufBcient. In sorting we skirt 
very heavily, taking about one-half from the fieece, and making it into what 
we call broken fleece, or pieces and locks. The remainder is sorted into 
combing and clothing sorts.’’ 

In regard to English practice, two most experienced agricul- 
tural colleagues, altogether representative men, have kindly written 
in reply to my queries. One says : “ I have never heard the 
opinion of any wool-stapler as to the best mode of managing 
wool, either before or alter shearing.” The other, in reply to a 
query as to the lingering custom of selling wool in grease, says : 

It is quite true a great portion of the wool grown in Devon, 
Somerset, and Cornwall is sold in the grease, not having been 
washed on the sheep’s back ; and there is a great difference of 

opinion amongst farmers about it The buyers prefer it 

well washed, and it is more marketable : in consequence, washing 
is becoming more general.” I may add that the Unit^ States 
Agricultural Reports testify strongly to the same effect, viz^ that 
wool should not be clipped “ in the grease,” but well wash^ on 
the sheep’s back. 

Mr, F, BaTroby,t of Dishforth, near Think, has Teoently 1«^ 
tured on ^eep with dpe regard to the most wool aild mutton in 
the least time. The sheep of the district were oiigiiially the Te^ 
water, improved by Dishley rams* The flesh was improved, still 
the wool was hard and not uniform in staple, with a large proper^ 



ouij wui lase delicate dyes, irrancnmen are me oes^ 
this wool, and their absem from or presence at the sales makes i 
pot lb* in the iffice. 
t SeeluBiiote^p.820. 
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tion of coarse “ kempy ” Breech wool. As wool became of m6re 
and more importance, careful selection of both sexes remedied 
defects, and we inherit the improved as distinguished from the 
pure-bred Leicester. Experience in these matters is costly, but 
it is the best guide. A great objection to half-bred flocks is the 
loss in the wool of the breeding ewes : he speaks of wool improved 
by climate and keep. 

Compared with the Lincoln Leicester, the improved Leicester 
is a rapid feeder : wool now-a-days is of quite as much import- 
ance as mutton. 

Mr, Barroby said : “I will give the prices my wool has made 
since 1863, and leave you to judge as to the merits of my sheep 
as wool producers ; the average weight for the twelve years being 
8J lbs., and about 1 J hogg to a ewe on the average. In 1863 the;y 
were Is. lid.; in 1864, 2s. 1865, 2s. 3d. ; 1866, 2s.; 1867, 

i:iJ68,and 18fi9, 2s . ; 1870, Is. llrf.; 1871, 2s. 1^.; 1872, 2s. Id.-, 
and 1873, 2s. 2d. 1 have not heard of any fanciers of the Lincoln 
cross being able to show any better return on their wool account, 
and I may add that during these twelve years my father first, 
and afterwards I myself, took many prizes for wool at both the 
Roy^ and the Yorkshire shows, having to compete with both 
the Lincoln and Leicester cross, and the pure (or as I term them 
^ showyard ”) Leicester. The Lincoln cross requires both judg- 
ment, consideration, and caution. To sum up, I prefer the im- 
proved Leicester to all the other breeds, because you can get 
them off sooner, then fill their places up with sheep bought in, 
and so tuzn your capital.” Mr. Barroby entered upon the feeding 
of sheep, so as to produce the most wool and mutton in the least 
time* He said: About the last week in June in my district, the 
lambs should be weaned. My practice is to have winter-sown 
tares, on which 1 put the lambs ; the lambs shoiill^be allowed 
about a quarter of a pound of corn and a quarter of a pound 
of nuxed cotton and oil-cake per day at first, with hay or straw. 
After the tares, I put them on either clover or grass fog, and 
follow up with either rape or early soft turnips. About the 
second week in September, as soon as the lambs begin swedes, 
they should be cut for them. By gradually increasing the 
quantity of com and cake to a half pound of each per day and 
plenty of cut turnips, you can send most of your hoggs to market, 
af)nr*nli|iping them, in ApriL About seventy or seventy-five 
per oepSL should go then if the season has been favourable, and 
althon|!i the wool may not be quite so good in the lustie as that 
clipped abciut the third week in May, still the good keep makes 
fleeces btety and better grown.” * 


* Mr. Bsrrobr. a nsie^boor d mine, has kindly xetiaed this note. 
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The' English wool-trade in 1869 found it necessary to issue to 
wool-growers the following caution : — 

«<Wool is sometimes shore in places containing chopped straw or chaff, 
when particles of the latter get mixed, and cannot afterwards bo se]mrated 
from the wool, to the groat deterioration of its value ; but the Council refer 
more particularly to cases of a more reprehensible character. Thus, Ices arises 
from the sheep not being properly docked or clagged before clipping; from 
the dockings and cots being sometimes wound up in the flocces ; and from 
want of proper attention in cleaning the fleeces when clipping, so as to keep 
ihem free from tar, stones, sand, earth, clay, dung, straw, grass, or other 
substances. 

** This, which many years ago it was found necessary to guard against by 
special Acts of Parliament, frequently remains undiscovered for months, until 
the wool goes into consumption, and a notion has prevailed that by the repeal 
of these Acts of Parliament the buyer has been deprived of his legal remedy. 
The Bradford Chamber of Commerce have, however, in conjunction with the 
Worsted Committee of Yorkshire, Lancashire, and Cheshire, taken the opinion 
of an eminent Counsel on this matter, and they are assured that the purchaser 
<if such wool has a remedy at Common Law quite as effective as he formerly 
had hy Statute, Actions have been brought, and damages recovered, both m 
the Assize and County Courts. 

** It is to be hoped that flock-masters will take duo precautions against the 
recurrence of these acts of negligence on the part of their servants, which tend 
to destroy that confidence which should exist between the growers and con- 
sumers of wool.” ' 


By the favour of Mr. Tindall, I am enabled to give an exact 
account of the improved system of washing sheep, adopted by the 
late Mr. William Torr, at Aylesby Manor : — 


** The tub used was made on the farm of the best * xed-wood deab’ U inch 
thick. 

** 5 feet 2 inches long ] ' 

** 3 feet 1 inch wide ? within. 

2 feet 3 inches deep J 


Strapped up each comer | 2 */ , and capped at top, 74 inches thick inside 
and out, 3 inches deep. L/ 

** The boiling oopper holds 24 gallons of water. 

? I lb. to every 20 sheep. 

** Eudit men are required : * four to stand at the washing-tub, one to catch 
hmter the sheep, one to stand at the head of the tub to keep the sheep’s 
^ water; one to lead water into the reserve tub; one to boil soap^ «c. 

k ^ fihe^ an hour, or 300 per day, can be washed, taking an average 


of 


and ewes. 


** ^ ^>< 1388 , off tttmip-land in the spring, we often wash twice, using half 

TT ™ washing-tub to about two-thirds full df ordinary pond-water ; 
then fill the cemper (24 gaUouB}, into which we put 4 1^ of soft-soap. When 
that has hwled well, put 6 budgets, or 18 of this mUtuw, into the 

W sUft with, then i3u tbe t/appet, addfai; » lb. jnore «wp; 


* — J nUminiii. Mi, 

▼mlew wuh-pit oa Hie old pEka; finir mm 
hoggelB per hw. 


me he had a eoor 
ftonT'fiO to 100 ewssi or SO 
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then to eveiy 10 aheep washed pour 2 buckets of the boiling soap and water 
into the washing-tub, refilling the copper, and adding each time a pound 
of soap, and so on throughout 

** You want a reserve tub for a man to keep leading water into ; and before 
each idieep ^leaves the washing-tub you pour over its back 2 buckets of water, 
and this, with what the sheep takes away in its wool, will keep your wasbingp 
tub at about the proper height.” • 

Mr. R. Taylor, Woolstapler, Bradford, tells Mr. Tindall :t — 

^ Wool is increased in value, by being well washed. Id. per Ih., and soft-soap 
adds lustre, and is very good fur the sheep’s skin. I recommend tub-washing 
with soft water.” 

Mr. Tindall further observes : — 

•* You get a great advantage over the ordinary dyke-washing in the driving. 
Often in May and June, when you take sheep to wash, the ro^s are one mass 
of dust (sheep make more dust than anything). Should there be any wind, 
and you drive the sheep 4 to 6 miles or more (as several farmers do in this 
neighbourhood), when you get home (the dust getting into the wet wool), 
your sheep are nearly as dirty as when you started them from home, whereas 
in tub-washing the sheep do not leave the farm, and get back to their pasture 
at once, mostly missing any driving on the higWay-road.” 

For the following important communication, and for many 
other acts of kind and ready co-operation, 1 desire to express 
my most cordial acknowledgments : — 

** Bradford Chamber of Commerce, 

** Ht Lord, ** Bradford, Jannaiy 27th, 1875. 

^ Your Lordship’s communications to this Chamber have submitted 
to the Wool Supply Committee. 

^ The getting-up of wool is a matter on which this Chamber has taken great 
interest, as will be seen fiom the reports and circulars forwarded to you. Tho 
Committee are of opinion that the best way of replying to the queries and 
Tconarks contained in your letters will be to state concisely their views in the 
following order : — 

** 1. ^mt wool should not bo washed or clipped MSre the hrst week in 
June^ or later where the district is cold ; the object being to have as mu^ 
yolk as possible in the wool, so as to secure a good scour in the washing, 

2. The information and^ experience which the trade and the Cm^ittee 
have gathered during many years, leads them to say that washing in tubs 
sunder proper conditions it of great advantage to the wool, because (a) the yolk 
bMog a kind of natotal soap, and found in greatest abnndanee at clip it 
follows (h) that, by washing in a stream or large pool of watei; the valuable 
oftoto of this namial soap are, to a great extent, thrown away; and (c) in 
dyke and stream-washing the sheep have, in many cases, to be driv^^for 
snilae along dusty roads; so that even where a thorough mAi has been 
obtained at the dykes, its effects are partially neutralised on the return- 



t It Is inth great regiret that 1 find space will not allow me to maloe u'fbll 
noteo^Aweay matfoal cemimw lhaee leoeived Mr^ TuifMe, Wes^ 
gateSiibJNdfoisl; it came too lele^ but it strikes nm as being 
clever. 
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journey, and the wool is dusty and discoloured ; tub-washing being conducted 
on the farm obviates this. 

The manner in which shee^ may be most successfully and advan- 
tageously washed in this country is by having two tubs, each capable of 
containing, say, five sheep at a time. The first tub should be filled with soft 
water, and in this the sheep should be washed, care being taken not to change 
the water more than is absolutely necessary, only just as much fresh water 
being added as the sheep take out with them. The object of this is to get the 
water as yolky as possible. A second tub should be procured, which ought to 
be kept constantly full of clean water, so that, after leaving the first tub, the 
sheep could bo plunged into it The use of the second tub would, of conrse^ 
be superseded in the vicinity of a stream, into which the sheep could be 
plunged on leaving the first; or, in fact, by any rinsing process equivalent 
to the Australian spout 

4. The sheep should be properly docked previous to washing ; thus pre- 
venting the dung and lumps of soil which adhere to the ends of the staples 
from discolouring the wool. 

** 5. Much of the advantage of goo<l washing is frequently thrown away by 
carelessness in allowing the sheep to run, after washing, upon seeds or ploughed 
land, and also by allowing too long a time to elapse rotween washing and 
clipping. 

** Taking into account that, as compared with Austral^ Engli^ clips -are 
not generally large, and also that the present operation is not really a costly 
oue, the Committee are of opinion that the Australian system could not he 
economically introduced in this country, especially as tub-washing as herein 
described is in principle the same thing. 

** What is wanted is more care and attention to this part of his business on 
the part of the British agriculturist ; and as you remark that the outspoken 
opinion of this Chamber may be of service, the Committee venture to say that 
iu this matter an amount of culpable slovenliness prevails on the part of the 
farmer^ the evil effects of which are principally felt by those who deal with 
the wool in its .succeeding stages, and wmch in any other bratooh of our 
national industry would not be tolerated. ^ 

** 1 am, my Lord, your obedient servant, 

** John Dabungton, {Secretary. 

“ To the Bight Em. the Earl Catheart.^ 

1 have thus endeavoured to compress into a paper vsjuable 
matter that might well have filled a volume : consci<His of short- 
comings and imperfection8|> I hope that, in consideration of my 
excellent intentions, they may be readily pardoned. The enter- 
prising gentlemen of Bradford, notwithstanding local drawbacks, 
have created for themselves and for their town a reputation which 
is world-wide, and that with a rapidity quite unpaiaUeled in 
industrial history:* they at least, I am sure, need make no 
amlog^ for being admirably outspoken | for indeed 1 am mis- 
taken ill his character if the educated Eolith farmer cannot see 
and understand, as readily as any man, the wholesome truth 
hidden kway in the cJd phrase~w|i||eie or wbenoe derived I 
cannot pow remember— The way to kill John Bull is to thirow 
dust in his eyes! ” 
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X. — Annual Report of the Consulting Chemist for 1874. 

It will, no doul^t, be gratifying to the Chemical Committee to 
learn, as the result of my experience in the examination of various 
"kinds of feeding-stuffs and fertilising-matters, during the last 
twelve months that fewer instances of fraudulently compounded 
oilcakes and of grossly adulterated artificial manures have been 
brought under my notice by members of the Royal Agricultural 
Society than in any preceding year. 

Ever since the Council decided to give immediate publicity to 
the Quarterly Reports of the Chemical Committee, the analytical 
work for individual members has largely increased ; and although 
not quite so many samples of artificial manures were sent to the 
Laboratory between December 1873 and December 1874, as 
in the preceding twelve months, the number of analyses for bona 
fide members ol the Society still remains nearly double of what 
it was before the publication of the Quarterly Reports of cases ol 
dealings in inferior or adulterated manures, cakes, &c. 

The decided diminution in the number of cases of inferior or 
adulterated cakes and artificial manures, which has been specially 
marked during the last twelve months, is not due, as might be su|)- 
posed, to a greatly diminished number of samples having been sent 
to me during that period, but is no doubt the natural result of the 
endeavours of the Council to check transac^tions in such articles. 

There is no longer any difficulty in obtaining pure linseed- 
cake, or genuine Peruvian guano, or nitrate of soda unmixed 
with common salt ; and farmers are learning more and more this 
important lesson : — to insist upon being furnished by the dealers 
with guaranteed analyses when they buy artificial manures and 
feeding-stuffs which may be prepared of various degrees of 
concentration, and the true money value ^ which cannot be 
ascertained without submitting them to analysis. 

In several parts of England it has become a common practice 
of farmers to buy mineral superphosphate simply as a source of 
soluble phosphate of lime, and to pay a fixed price for each per 
cent, of soluble phosphate which the bulk is found to contain 
* 0 X 1 delivery. This excellent plan of buying mineral superphos* 
phate is rapidly extending over the country. It is not always 
possible nor convenient for a manufacturer to make from day 
to day mineral superphosphate of the exact strength which he 
desires to produce. It thus happens that the superphosphate 
which is sent^ out from time to time from the works varies to 
oomc, extent in strength; and as the commercial value of this 
maoim depends entirely upon the amount of soluble phosphate 
It contains, it is but fair that the buyer should pay ibr any^ extra 
quantity of soluble phosphate which the bulk may contkin^ on 
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delivery, over and above the guaranteed percentage ; and, on the 
other hand, that he should be allowed to make a deduction in the 
price of the manure corresponding to the deficiency in the per- 
centage of soluble phosphate which may be found in the bulk on 
delivery. I refer specially to this matter, because several cases 
have been brought under my notice during the last twelve months 
in which bikers of mineral superphosphate, adopting the plan of 
paying a certain price, say 3^. 6</. per unit per pent, for soluble 
phosphate, were allowed to make considerable deductions from 
the purchase price for deficiency in the guaranteed percentage of 
soluble phosphate. Supposing the superphosphate to cost 4Z. 4^., 
and to be guaranteed to contain 24 per cent, of soluble phos- 
phate, the price for each unit per cent, of soluble phosphate will 
be 3^. 6(i. If the manure, on delivery, should be found to test 
only 20 instead of 24 per cent., the buyer would be entitled to a 
deduction of 4 X 35. 6</. = 14 a. for every ton of superphosphate, 
and thus would have to pay 3Z. 10.s. instead of 4Z. 45. per ton. 
Differences of from 3 to 5 per cent, between the actual and the 
guaranteed percentage of soluble phosphate in mineral super- 
phosphate 1 find occur much more frequently than might be 
supposed, and for this reason I would advise the members to 
make it a regular rule to draw a fair sample from & number oi 
bags, thoroughly to mix them together, and to forward me a 
portion of the mixed sample for the determination of the per- 
centage of soluble phosphate. 

In consequence of the exceptionally low price of nitrate of 
soda, this salt has been used in the past season much more freely 
than in former years as a top-dressing for cereals and for grass- 
land, either by itself or in conjunction with phbsphatic manures. 
As many as forty-two samples, or more than twice as many 
samples as in former years, w^ere sent for analysis in the past 
season, and all were found genuine and of good quality. 

Potash-salts, on the other hand, as a rule, do not appear to find 
much favour in England, and not a single sample was sent for 
examination during the last twelve months. 

Whilst the numter of samples of nitrate of soda sent for analysis 
largely increa^, fewer samples of Peruvian guano were received 
than in previous years. All the guanos were found genuine, 
and, with few exceptions, they yielded fully 12 per cent of 
ammonia. 

.^though the percentage of ammonia in Peruvian guano has 
not declined, but somewhat increased, the condition of the present 
impoi^tions from the Guanape and Macabi Islands, as a rule, is 
anything but good> It is not unusual to find as much as 24 
^ moisture in Peruvian guano from the Guanape 

and Macfbt Islands, and guano containuig so large a percentage 
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ot moisture is always more or less lumpy, tod becomes pasty when 
the attempt is^ made to reduce it to powder. The difficulty of 
reducittg such .gisano into a fine and powdery state, in which it 
can be readily and uniformly distributed upon the land, is much 
enhanced by the circumstance that some of the lumps, not dis* 
similar in appearance to dark-coloured wet clay, are as damp and 
unctuous as newly made Cheshire cheese ; and others, which may 
be readily mistaken for stones, are so hard that they can only be 
broken and reduced to powder by means which are not at the 
command of the farmer. It may at first sight appear a simple 
matter to reduce to powder a material such as damp and lumpy 
Guanape guano ; but it is a far more difficult task' than it may 
appear to persons who have not made the attempt. In fact, the 
farmer cannot do this properly himself, and I have therefore advo- 
cated for years past the propriety of treating wet Peruvian guano 
with sulphuric acid, and preparing the sulphated g^ano into a 
dry powder. 

In consideration of the difficulties which at present exist in 
the way of supplying Peruvian guano of a uniform composition 
and in a dry and fine condition, the Peruvian Government have 
recently consented that the present contractors for the sale of 
Peruvian guano in Europe might treat guano with sulphuric 
acid. Dissolved Peruvian guano is now prepared unddr the 
control of the Peruvian Government agents, and sold by them 
in a dry and finely powdered condition, with a uniform compo- 
sition ^aranteed by analysis. 

All the samples of dissolved Peruvian ^ano which were sefkt 
for analysis by members of the Royal Agricultural Society in the 
course of last season were found fmly up to the mark, and in an 
excellent mechanical condition. 

It has been alleged that the phosphate^^n Peruvian guano 
exist in it in a sufficiently available condition to meet the requirc- 
itients of the farmeu'y and that for this reason the manufacture of 
dissolved guano is a great mistake and undoubtedly if Peruvian 
guano at present were as dry and easily reduced to powder as 
the former and now exhausted supplies from the Chincha Islands, 
there would be no necessity of treating guano with sulphuric acid. 

The object of the manufacture of dissolved guano is not 
mer^ to r^der the ordinaiy insoluble guano-phosphates soluble, 
but 4pr prepare the manure in a diy and powdery condition and 
of4&ubnn composition. This object is best accomplished by 
tt biS ilg raw guano with about 20 per cent, of oil of vitriol ; for 
in lontormg the insoluble phosphate of lime in guano soluble, a 
oertaia amount of sulphate of lime isproduced. Which, combining 
chemicalljr with a fixed quantity of water, tots at an efficient 
drying material; whilst at the same time the acid neutmliles the 



Aimaal Report of the Consultii^ Chemist. 351 

volatile and pungent smelling carbonate of ammonia which exists 
in damp Gkianape and Macabi guano in considerable q^uantities, 
and therebj prevents loss in the most valuable constituents of 
Peruvian guano on keeping. 

The sale of dissolved guano in Germany is greater than that 
of raw guano ; and there cannot be much doubt that it will also 
be preferr^ to the latter by the British agriculturist when its 
superior fertilising qualities and real merits shall have been fully 
recognised by actual experience in the field, provided it can be 
sold at a fair price in comparison with other artificial manures. 

The Peruvian Government made a great mistake in raising 
the price of guano at a time when the altered character of the 
present supplies, in comparison with the old Chincha Island 
guano, rather pointed to a reduction in the price ; and it is to be 
hoped the Peruvian Government will recognise the propriety of 
offering to the public both raw and dissolved guano at such a 
price that, notwithstanding the increasing consumption of nitrate 
of soda for agricultural purposes, and the competition with com- 
pound artificial manures, they would be sure to hold their ground 
and give satisfaction to the buyer. 

The Council of the Royal Agricultural Society h|ks repeatedly 
urged upon the Peruvian Government the advisability of fixing 
the price of guano on the basis of a standard analysis, and there 
appears at length a reasonable prospect of effect being given to 
this recommendation. 

With regard to feeding-stuffs, I have to report that the improve- 
ment in the quality of linseed-cakes continues to extend, and 
that the endeavours of the Council to suppress, if possible, the 
manufacture and sale of inferior and adulterated cakes have bprne 
good fruits in the jpast year. Of the 210 samples of oilcakes and 
feeding^meals received during the last twelve months, the majority 
were found to be really good and pure linseed-cakes^ and com* 
paratively few were cakes of an inferior character. 

However, the reprehensible practice of selling linseed-cakes 
made from dirty or badly-screened linseed as genuine linseed- 
cakes, idthough much diminished, has not been entirely given up 
in certain well-known quarters. 

The inquiries respecting the management of particular soils 
as regards their suitability for certain crops, the selection of the 
proper manures, the improvement of grass-land, &c., have been 
more numerous than in former years ; and as many as 41 soils, 
the largest number ever submitted to me in a sin^e year, were 
sent for analysis and report. This shows an increasing desire on 
the part of agriculturists to derive benefit from the suggestions 
and advice Urhich the Africultmnl Chemist may be able to give 
to the occupier of land. 




I have further to report, that in no year have I received so 
many samples of water for examination. As many as 61 samples 
of drinking-water were submitted to me for analysis in 1874, a 
good many of which 1 found largely contaminated with sewage,, 
yard-drainage, and similjir obnoxious liquids. The results of 
the analyses of these waters fully confirm the opinion which 1 
expressed in a former Report, that the water with which country 
houses and villages are supplied is frequently largely impregnated 
with animal-refuse products, and is decidedly injurious to the 
health of those who drink it. 

In view of the importance of this subject, 1 am preparing for 
the spring number of the ‘ Journal ’ a paper on the composition 
and qualities of drinking-waters, and on waters for the supply oi 
steam-boilers and general domestic purposes. 

The following are the papers contributed by me to the pages 
of the February and August numbers of the ‘Journal’ for 
1874:— 

1. On the Composition of Waters of Land-drainage. 

2. Ficld-expeiiments on Permanent Pasture. 

3. Eeport on the Composition of Thirteen Samples of Peruvian Guano, 

sent by the Secretary of the Admiralty to die Poyal Agricultural 
Society. 

4. Annual Report foi 1873. 

Analyses made for Members of tlte Boyal Agricultural Society^ December 
1873, to Decembtr 1874. 


Guano 

Superphosphates, dissolved bones, and similar artificial) 

manures } 

Btme-dust .. 

Nitrate of soda 

Sulphate of ammonia 

Refuse manure ** 

Limestones, marls, ironstones, and other minerals .. 

Soils 

Waters 

Sewage 

Milk • • 


Oilcakes 178 

Feeding-meals .. .. 28 

Vegetable productions 12 

Examinations for poison 7 


C46 


(Signed) Adoustos Voblokeb, F.R.a 

iMiirtSorg, 11, SalUbmy S^re, Fleet Street, E.C., 
thornier 1874. 
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XL — Beport on the Health of Animals of the Farm^ By 
Professor J. B. SiMONDS, Principal of the Royal Veterinary 
College, and Consulting Veterinary Surgeon to the Society^ 

It might liave been supposed that tH5 health of the animals of 
the farm would have been ^greatly impaired, and that many cases 
of disease would consequently have resulted from the remark* 
able state of weather which prevailed during the past year. The 
drought of the early spring, which was continued throughout 
the suihmer, produced serious ill effects on vegetation, le^ing 
necessarily to a diminished crop of hay and roots ; and thus, 
later on in the year, the greatest difficulty was experienced 
in almost every part of the country in finding sufficient water- 
supply and pasturage for cattle. These causes were, however, 
unattended with any marked ill consequences to the animals of 
the farm, except a serious fall in condition ; and even when in 
the autumn the drought was followed by a copious rainfall, and 
consequently a rapid growth of grass and herbage, their health 
remained unimpaired, although very opposite causes were now in 
full operation. To this circumstance is to^be attributed the fact 
that fewer communications relative to disease ani!^ fewer morbid 
specimens were forwarded to the College than usual. Inde^, 
I can scarcely call to mind a time when so small a numter. came 
to hand as during the last six months of the year. ^ 


Blood-poisoning. 

It was not until the month of November that ,any case of 
importance had to be investigated. In this month my attention 
was callhd to the circumstance that several animals had died after 
a few hours’ illness on a farm in Cambridgeshire. Assistant- 
Professor Axe was at once requested to visit the place, and in- 
vestigate the nature and cause of the disease. He reported that 
the herd, which was the property of Mr. John Whittam, March, 
(Cambridgeshire, originally consisted of sixty-five animals, namely , 
fourteen miloh-cows, forty-three heifers and steers, and eight 
(^ves. They were divided into six lots, and plac^ in open 
ya^, aome^ of which were only separated the one from the 
pJfdinary posts and rails. 

di*fiase first appeared on November 17th in a hei%9 
which had been brought from an adjacent homestead to the 
prendM four days previously. ITtis animal died after a few 
dayr illness. On the 23rd, a steer in one of the open yoiw 
was attaoW, nnd died in about three hours followings ^ On the 
second day succeeding its death a thixd animal became allected, 
VOU XI«^. a. « A 
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and died^ in a similarlj short period. The duration of the 
malady did not in an^ case extend over twelve hours; and the 
sjrmptoms evinced, during life were reported to have been as fol- 
lows ; — ^The first indication of disease which was observed was 
a sadden enlargement of the head and face, particularly about 
the lips — the under-part of the lower jaw, and around the throat. 
Tnmefiaction in these parts was soon followed by marked evi- 
dence of local irritation. The animal became restless, frequently 
shaking its head, and rubbing the swollen parts against any 
fitxed object. The irritation gradually increased, and led to the 
greater portion of the hair being detached from the |>arts, and 
in imme cases even to deep abrasions of the skin itself. A 
copious discharge of saliva from the mouth, and an occasional 
, cough, were also present. The eyes were blood-shot and suffused 
with tears. The visible mucous membranes were congested; 
the pulse quick and weak ; the respiration hurried, and the gait 
staggering; the animal soon afterwards suddenly falling and 
dying. 

Mr. Axe made a post-mortem examination of the steer which 
died on the 25th of November, two days prior to his visit. 
The lesions observed were those of blood-poisoning,^* The 
whole venous system was engorged with black blood, and 
many of the organs of the body exhibited either blood-cxtrava- 
eatioidHin exudations of lymph. On inquiring into the general 
management of the herd, the following facts were elicited: — 
The young animals, among which the disease first appeared, 
and^ to which it was subsequently confined, were pastured 
during the summer-months on low-lying marsh-land. They 
worn Drought into the yards about the middle df October, at 
which time they were very low in condition. pThree to four 
pounds of cake were now given to them dailj^fwith a plentiful 
supply of oat and wheab-straw. Up to the 15th of November, 
the water-supply had been derived from an open dyke, but 
subs^ilently it was obtained from a stagnant pond immediately 
edmining the yard. 

From these facts Mr. Axe was of opinion that the disease 
its origin to the sudden change from scanty (lerbage to 
an abundant and highly-stimulating artificial diet; and that 
this q^use of disease was probably added to by the water from 
die pond being charged with putrid anun^ and veget^le 
matter* 

* The meamres adopted for arresting the spread of the malady 
had eafbreiioe, first, to tile food. 'Ae allowance of cake waa 
ondArad lo be ledncad to one-half, and the to be 

tutted into a pastniw 6>e two or tbiw honta in the day to aaefc 
a actto^ •tVffy ^ Secondlj, to tAa waier^-ttg^. The 
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use of water from the stagnant pond was forbidden, and as that 
from the dyke seemed to be fairly pure, instructions were given 
that it should be procured from that source. Thirdly, to the 
sanitary condition of the premises. All fodder, straw, and manure, 
which bad been in contact with the sick or dead animals, or 
had otherwise become contaminated with their secretions, were 
ordered to be burnt. It was also suggested that lime-wash 
should be applied to the walls of the stables which had been 
occupied by the animals during their illness, and that the wood- 
work and fittings should be thoroughly washed with hot water 
and soap, and subsequently saturated with carbolic-acid solution, 
or a similar disinfectant. In addition to these measures, it was 
ordered that all the remaining animals should have a dose of 
aperient medicine administered to them without loss of time, 
and that this should be followed by the exhibition of antiseptic 
agents for several successive days. These preventive measures, 
1 have been informed, had the effect of completely arresting the 
further spread of the malady. 

Foot-and-Mouth Disease. 

It was also during the month of November 4 that the present 
serious outbreak of foot-and-mouth disease had its beginning. 
During August, September, and October scarceW a rumour 
leached me of the existence of the malady either in Great Britain 
or Ireland ; and it was believed that, with the exception of some 
parts of Switzerland, the malady had no ^at prevalence in any 
part of Europe. Even in November little was beard of the 
disease until nearly the end of the month. The first intelligence 
came from Essex, and this was quickly followed by reports of its 
re-appearance in many parts of Sussex. The first cases in these 
counties were clearly traceable to diseased animals bought at 
Romford market, and at fairs held at Horsham and East Grin- 
stead. Presently I had notice of the occurrence of cases in 
Oxfordshire, Yorkshire, and Lancashire, and diseased animals 
began to find their way to the Metropolitan Market from many 
other parts of the country. 

exhibitions held at the close of the month and 
TOginning of December contributed also to extend the area of 
the malady. One case occurred on the last day of the Show 
of the Smithfield Club, and although the animal was quickly 
removed and given in charge to the officer of the local aumoiity, 
yet, as no restriction tras placed on the movement of the others, 
It cannot be doubted that their dispersion throughout the countiy 
contributed to the spread of the disease. A similar occi^ee 
was also reported from L^s. Two animals were attacked in 

2 A 8 
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thQ Show-yard and removed, and on the breaking up of the 
Sho^w some of the other animals were sent to the exhibition at 
Newcastle, takingr the disease with them. 

At the date of mis report, February 10th, the malady prevails 
to a very serious extent in the county of Norfolk, many thou- 
sands of cattle and sheep being aifect^. The virulence of the 
disease is shown by the circumstance that large numbers ol 
sheep are attacked a second time, soon after their recovery 
from the first attack, and that vesicles are developed in the 
mouth as well as the icet of the animals, a symptom rarely 
observed in sheep. 

Foot-and-mouth disease is also widely spread on the Continent, 
und during the past month of January upwards of 1600 diseased 
animals were landed at the various ports. The countries chiefly 
^infected are Germany, Belgium, and France ; cases also exist in 
the Netherlands. In Fiance the sheep arc suffering as well as 
the cattle, and apparently as severely as in the county of Norfolk. 
Imported cattle from balance arc found to be chiefly affected in 
their feet; but it is remarkable that many which come from 
Germany are so severely affected in the mouth as to present 
local symptoms not very dissimilar to those of the vattle^plague. 

With reference to foreign importations, it may also observed 
that during last year a greater number of cattle arrived from 
Schleswig-Holstein than for some time past, and not one case of 
fopt-aud-mouth disease was detected among them, although other 
parfjjs of the German Empire are known to have been not entirely 
free from the malady. 

It is likewise a singular fact that no case of foot-and-mouth 
disease has been detected among the cattle landed from Ireland, 
which .have to a certain extent been inspected dufing the last 
six ^months at the several ports at which they siffive* 

Ttphoid Fever in Pigs. 

In connexion with the outbreak of foot-and-mouth disease, and 
its rapid spread in its epizootic form, one other contagious malady 
re<|ujik^ to be noticed^ id this report, namely, typhoid fever in 
figs. ^ Tl^is i|ij9ection likewise manifested itself at the latter part 
of Noyemher* Mv first information of its existence came from 
and within a few da^s of this, the carcass of a 
pin; ma forwarded Leicestershire, which, on examination^ 
shoWip^jl^, the aupK^al had been the subject of typhoid fever. 
Since Cm lifpmeiihiijl cases of the disease hare occurred in the 
firs^mim|w hut up to the present time^I have not heard 

of themo^ hf the malady elseprhere. 

TyplhS^ ranks among the most oontagbus and fatal 
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diseases affecting the pig, and the history of the malady in this 
country, as also on the Continent, distinctly shows that at times 
it assumes an epizootic character. This was especially the case 
in 1865, when the especial attention of the Society was called to 
the subject by Dr. W. Budd, of Clifton, and myself. Dr. Budd 
read at that time a valuable paper on the disease at one of the 
Society’s meetings, which was iollowed by an important and in- 
structive discussion. This paper, with illustrations of the lesions 
produced by the malady, especially in the intestinal canal, will be 
found in Vol. I., 2nd ^ries, of the Society’s ‘Journal,’ to which 
I would direct the attention of the members of the Society. 

The spread of the disease in Somersetshire has been clearly 
traced in several instances to the sale of infected pigs in the 
markets of the county ; and in one case, the last which has 
been reported to me, the malady was carried to a herd of healthy 
pigs by a butcher’s man who had been called to a diseased animal 
lor the purpose of slaughtering and dressing it for sale. It 
would appear that already in the neighbourhood of Bath some- 
thing like two hundred pigs have fallen a sacrifice to typhoid 
fever. Preventive measures, and essentially isolation and dis- 
infection, will alone avail to keep this fatal disease in checks 

(Signed) J. B. SiMOKBB. 


XII. — Annual Report of the Consulting Botanist for 1874* 

The investigations instituted into the nature of ergot, its occur- 
rence in pastures, and the injuries produced by it to brood- 
animals have been completed during the past year, and the re- 
sults publish^ in the last number of the Journal of the Society. 

The experiments on the cultivation of the potato, and the 
incidence of the potato-disease, have also occupied my time 
and attention. At the request of the Special Committee a;^ 
pointed in connexion with this subject, I visited all the exjjeri- 
mental crops during the months of July and August, besides 
a^ng as judge in the districts of the south of England. The 
K made during this inspection, together with the 

b^ks of the growers and the reports of the ludges, which have 
b^n placed in my hands, are being employed in the preparation 
oi a report embodying the information as to the growth of the 
same varieties of potato under different treatment, and in difer*^ 
soils and localities, and the times and conditions under which the 
This report will appear in the autuhin number 
of ^ Joun»l/ it» jMKmMfttion haviliw inrolred $o much c»l^ 
Slid other tiiiie.ooQsamiag wddki that I haw beeo wiable 
to complete it in time for publicatioa ia the ipring number. 


358 


Additions to the Library. 

1 have also advised members of the Society as to parasitic and 
root-diseases attacking cultivated plants, the weeds and foreign 
plants occurrinj^ in pastures, and other subjects submitted to 
me. But nothing oi sufficient novelty or interest has in this 
way been brought before me during the past year deserving of 
special notice. 

I have had submitted to me samples of grass and other 
seeds to examine for their freedom from weeds, and to test as 
to their germinating power. In seveial cases I have prevented 
members of the Society from making more or less worthless 
purchases, and my rejMirt as to dead cl over-seed in samples 
offered by a firm of se^-merchants has had a very satisfactory 
effect on the dealer. 

(Signed) W. Cabbuthers, F.R.S. 


ADDITIONS TO THE LIBRARY IN 1874. 


1.— PERIODICALS PRESENTED TO THE SOCIETY'S 

LIBRARY. 

Presented hy the respective Societies and Editors. 


A. — English, American, and Colonial Febiodioal& 

Agricultoral Economist. Yol. Y. 1874. 

Qazette. Nos. 1-62. 1874. 

American Agriculturist. Yol. XXXIII. 1874. 

■ Institute, Transactions of the. 1870-2. 

Athenamm (Journal). Nos. 2410-2461. 1874. 

Bath and West of England Society, Journal of the. Yo\ YI. 1874. 
Borbadoes, Report upon the Rainfall of. 1874. 

Bell’s Weekly Messenger. Nos. 4021-4072. 1874. 

Bristol Mercury. Yol. LXXXY. 1874. 

Bussey Institution, Bulletin of the. Farts I. and II. 1872.'' 

Ghamber of Agriculture Journal. Yol. X. 1874. 

Connecticut ifoard of Agnculture, Fifth and hukth Anneal Reports of the 
Secretary 'of. 1871-8. 

Country Gentleinan's Magazine. Yol. XL 1874. 

Eeonomisi Yol. XXXII. 1874. 

Essex Standard. Yol. XLIY. 1874. 

Earmer, Yols. XXII. and XXIII. 1874. 

Faimeris Herald. Yol. XKL 1674. 

Field. Yols. XLin. and XLIY. 1874. 

Geologieal Society, Journal of the. Yol. XXX. Nos. 117-120. 1874. 
ffighlaod and Agricultural Society of Scotland, Transactions of the. Yol. YL 
1874. 
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Institution of Cml Engineers, Pioceeaings of the. Yols. XXXYII. and 
XXXVIII. Paris I. and IL 1875-4. 

Institution of Mechanical Engineers, Prooeedinn of the. 1874. 

— of Surveyors, TransactionB of the. vol. VI. 1874. 

Investor's Monthly Manual. Vol. IV. 1874. 

Irish Farmer's Gazette. VoL XXXIII. 1874. 

Mark Lane Express and Agricultural Journal. Vol. XLIII. 1874. 

Midland Counties Herald. Vol. XXXVIII. 1874. 

Nature. Vols. IX. and X. 1874. 

New Haven. American Journal of Science and Arts. Vols. VII. and VIII. 
1874. 

New South Wales, Journal of the Agricultural Society of. Nos. 1-3. 1874. 
New York State Agricultural Society, Transactions of the. 1871. 

North British Agriculturist. Vol. XXVL 1874. 

North of England Farmer. Vols. VIII. and IX. 1874. 

Ohio. Geological Survey of, Report of Progress in. 1870. 

Twenty-seventh Annual Report of the State Boaid of Agriculture for 

the year 1872. 

Ontario. Annual Reports of the Commissioner of Agriculture and Public 
Works for 1872-^. 

Royal Geographical Society, Journal of the. Vol. XLIII. 1873. 

, Proceedings of the. Vol. XVIII. 1874. 

Royal Horticultural Society, Journal ot the. Vol. IV. Parts XIIl. and XIV. 
Royal Institution of Great Britain, Proceedings of the. Vol. VII. Parts 
I.-IV. 1874. % 

Pioyal United Service Institution, Journal of the. Vol. XVIII. Nos. 76-78. 
1874. 

Society of Arts, Journal of the. Vol. XXH. 1874. 

Statistidd Society, Journal of the. Vol. XXXVII. Parts I.-IV. 1874. 
Tasmania. Statistics of the Gobny for the year 1873. 

United States. Report of the Commissioner of Agriculture on the Diseases of 
Cattle in the. 1871. 

Veterinarian, The. Vol. XLVII. 1874. 

Victoria. Report of the Secretary for Agriculture. 1874. 

Vienna Universal Exhibition, Reports on the (with Maps and Plans). 1874. 
Washington, U.S. Smithsonian Miscellaneous CoUeotion. 1873. 

~ — Synopsis of the Flora of Golondo. 

Wisconsin State Agricultural Society, Transactions of the. Vote. X. and XI. 
1871-3. ^ 

B. — Foreign Periodicals. 

BrusMls. Socidto Centrole d’Agriculture de Belgique. Journal 21”* Ann4e, 
^ Jan..Sept. 1874. 

Aires. ABales de la Sodedad rural Argentina. Vol VII. 1873. 
m^ngen. Journal ftir lAudwirthschafL 21*** Jahrgang. Hefte 1-4. 1878. 
to* Kavteta AgriooU. Jomal da Real Assodaplo Central da Agncultura 
Portumiesa. 8* anno. 1874. 

Munich. LBndwiithschaftliche Verein in B^^em. Zeitschrift 63**^ Jahr- 
gang, 1878. 

Han^und lAiidwirth«cl»ftB-KtJ«>derde«Landwirthi^^ 

Veteina in BayenL 1874 

BultatolfaMud. 

ToLVL 1814 . 

• d’AgrioBtton piatiqu. Voli. L aod H. 1874. 
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Paris. Journal de TAgriculture. Yols. I.-IY. 1874. 

Stockholm. Kongl. Landthruks-Akademiens Tidskiift. Yols. L-XIL 
18e2--73. 

■ Handifngar rdraude Landbruket ocb dess Binliringar utgifiia 

af Kougl. Svenska Landtbruks-Akademien. Ny Foljd. Yols. lY.-XII. 
1866-73. 

Yalencielines. Berue Agricole, Industrielle, Litt^rairo et Artistique. 26"'' 
Ann4e. Yol. XXYIT. Jan.-Sept 1874. 

Yerviers. Soci4t4 Boyale Agricole de I’Est de la Belgique (Section Yervi4toise), 
Journal Agricole. 26"*Anu6e. 1874. 


II.— BOOKS PEESENTED TO THE SOCIETY’S LIBKAEY. 

Names of Donors in Italics, 

A.— English, Amebican, and Colonial Books and Pamphlets. 

BaostoTy W, II. Eopeal of the Malt Tax and Brewers’ Licence Duty. 1874. 

Bruce, Alexander. Beport on the Infectious and Contagious Diseases in 
Stock prevailing m Europe. 1874. 

Caird, J, A. H, Notes on Shecp-Farmmg in New Zealand. 1874. 

Home, David M. Agricultural Schools and Experimental Farms. 1874. 

Lawes, J. B., F.R.S, Unexhausted Tillages and Manures. 1874. • 

Miles, W. Close Breeding. 1872. 

■ ' . Whippletrees and Draught. 1872. 

Peacock, Captain O., F.R.O.S, I’he Resources of Peru. 1874. 

Stevenson, David, Reclamation and Protection of Agricultural Land. 187L 

Sturtevant K Lems, M.D. Milk, its Typal Relations, &c, 1874. 

Vogel, M. On Beer, a Statistical Sketch. 1874. 

Williams, Prof. W. Principles and Practice of Ycterinary Medicine. 1874. 

B. — Foreign Books and Pamphlets. 

Anon. Allevamento ovino e suino. Presented hy the Italian Minibier of Agri- 
ctdture and Commerce, 

Barral, J. A., et E. Lecouteua, M. A. Dccauville ct la ferme de Petit-Bourg. 
Paris, 1872. 

Bechi, A. Sulla cultura della Yitc c la Fabbricazione del Yino. Florence, n, d. 

Chevreul, E. Communications sur le Guano du Pdrou. Finis, 1874. 

Horpurgo, E. Concorso a pi end per le I^tterie socialMirjKomc, 1847. Pre- 
aented hy the Italian Minuter of Agriculture and Commerce. 

Banna, A. La Culture k Yaprur ain6horante. Paris, 1 874. 

- ■ — ' — . La Ferme k Sewage de Wrexham. Paris, 1874. 

Silvestri, 0., and F. Tornabenc. Sulla malattia della gomma negli Agnimi di 
Sicilia. Rome, 1874. Presented hy the Italian Minister of Agriculture 
and Commerce. 

Sinnonde, J. C. L. I’ableau de PAgriculturc Toscane. Presented hy the Rev. 
P. F, Eony, of Bath. 

Wiitmack, L. Fiihrer durch das Konigl. landwirthscbaftliche Museum in 
Berlin. Berlin, 1873. 

. Allgemciner Katalog des Koniglichen landwirthscbaftlioben 

Museums zu Berlin. Zweite Auflage. Berlin, 1873. 


, nopal Agricultural Sborlrtp of ^nglantr. 

1876. 

Sreslitlciit. 

VISCOUNT BRIDPORT. 

Crtutetitf. 

Aoland, Sir Thohas Dyke, Bart., M.P., Syry^mrote^ EoBeter, Dewmtihire, 
Buidfort, Viscount, Cricket St Thomqs, Chard, SomeraeUhire. 

Ghbsham, Lord, iMiimer^ CJieshaint Bucke. 

Dbnt, J. D., Rihftton Ifall, Wetherhy, Yorkshire, 

KiNasooTE, Colonel, M.P., Kingecote, WootJton-under~Edgr^ Oloueeetershire. 
Maodonalu, Sir Aruhibuj) Keppel, Bi, Wonlmer Lodge, Liphook, Ranis. 
Marlborough, Duke of, K.G., Blenheim Park, Oxford. 

Milward, RiGHARif. Tkurgarton Priory, Southwell, Notts. 

Portman, Viscount, Bryanston, Bland ford, Dorset. 

Powis, Earl of, Powis Castle, Welshpool, Montgomeryshire. 

Butland, Duke of, K.O., Belvoir Castle, Orantham, Leicestershire, 
Tredegar, Lonl, Tredegar Park, Newport, Monmouthshire. 
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GENERAL MEETING. 

12, Havoyeb Squabe, Thubsdat, Dbcbmdeb 10th, 1874. 


REPORT OP THE COUNCIL. 

The Council of the Royal Agricultural Society have to report 
that, ^ during the year 1874, the number of Governors and 
Members has been increased by the election of 3 Governors and 
349 Members, and diminished by the death of 5 Governors 
and 143 Members, the resignation of 174 MemberB^ and the 
removal of 39 Members by order of the Council. 

The Society now consists of : — 

78 Life Governors, 

56 Annual Governors, 

1994 Life Members, 

3843 Annual Members, 

11 Honorary Members, 
making a total of 5982. 

The changes which have taken place in the Council since the 
election last May have been unusually large. They have been 
claused by the deaths of Sir Harry Stephen Meysey-Thompson, 
Bart., a Trustee of the Society ; the Earl of Eg^ont, a Vice- 
President of the Society ; Mr. J. Wells, of Booth Ferry, Howden ; 
Mr. James Webb, of Fladbury, Pershore ; and Mr. N. G. Barth- 
ropp, of Hacheston, Wickham Market ; Members of Council of 
the Society ; and by the resignation of Viscount Hill, a Vice- 
President of the Society. 

The death of Sir Harry Stephen Meysey-Thompson calls for 
more than a simple record on the part of the Council, of which 
he was an an original Member. As Mr. H. S. Thompson, of 
Kirby Hall, York, he succeeded Mr. Pusey as Editor of the 
Society s ‘ Journal,’ and as Chairman of the * Journal * Committee. 
He was for many years a Trustee of the Society ; and filled the 
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office of President in the year 1866-67. His writings in the 
Society’s ‘ Journal ’ admirably set forth the lessons which may 
be drawn from the facts revealed by chemistry and statistics, 
combined with those obtained by agricultural practice ; and his 
interest in the welfare of the Society was apparent on every 
important occasion. The Council, in expressing their deep 
regret at the loss of the highly valued services of their lamented 
colleague, refer the Members of the Society to the memoir of 
him, published in the last number of the ‘ Journal,’ for which 
their ex-President, Earl Cathcart, has earned their warmest 
thanks. 

The vacancies thus created in the Council have been filled up 
as follows : — Col. Kingseote has been elected a Trustee in the 
place of Sir H. S. Meysey-Thompson ; the Duke of Bedford 
has been elected a Vice-President, in the room of the Earl of 
Egmont, and Mr. W. Wells in the place of Viscount Hill ; and 
the following gentlemen have been elected Members of the 
Council : — the Earl Spencer, K.G., of Althorp, Northampton- 
shire ; Mr. J. Martin, of Littleport, Ely ; Mr. H. C. Pole-Gell, 
of Hopton Hall, Wirksworth ; and Major^Picton-Turbervill, of 
Ewenny Abbey, Glamorganshire. 

There are still two vacancies on the Council, which will pro- 
bably be filled up in February. 

The half-yearly statement of accounts to the 30th June, 1874, 
has been examined and approved by the Society’s auditors and 
accountants, and has been published for the information of the 
Members in the last number of the ‘Journal.’ The funded 
capital has since then been reduced by the of 3000Z. New 
Thtee per Cents., which have been sold out to meet the 
deficiency in the receipts at the Bedford Meeting. The funded 
property of the Society is now 21,112Z. 7s. 8d, New Three per 
Cents., and the balance in the hands of the bankers on the 
1st instant was 1564Z. 5s. 11<Z. 

More than 370 implements were entered for trial at the 
Bedford County Meeting in 33 Classes as follows : — 135 Drills 
in IS Classes ; 105 Horse-hoes in 5 Classes ; 16 Manure Dis- 
tributors in 2 Classes; 19 Waggons in 3 Classes; 74 Carts 
in 8 Classes ; 7 Movable Huts in 2 Classes ; and 15 Entries for 
the Special Prize for the best Guard to the Drum of a Threshing- 
Machine. 
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A very exhaustive report of the trials, with concise descriptions 
of the Prize Implements, has been written by Mr. G. Purves 
Smith, and published in the last number of the ^ Journal.’ This 
report is elucidated by numerous tables of the Dynamometrical 
and other results, including the points awarded to the several 
implements by the Judges, and a large number of illustrations 
of the most prominent mechanical novelties. 

The imnlense number of Prize Implements rendered their 
special exhibition; on the plan that was first tried at Hull last 
year, particularly acceptable to those who were desirous of 
purchasing implements in those classes, as the task of compari* 
son would have been exceedingly laborious if they had been 
scattered though the longest range of Implement Shedding which 
has ever been erected in one of the Society’s Show-yards. 

Show of Horses at Bedford was also the largest which 
has hitherto been held under the auspices of the Society ; and, 
although larger numbers of cattle and of sheep have occasionally 
been entered, the Show of Live Stock, as a whole, accorded with 
the Show of Implements, in being the most extensive in the 
records of the Society. 

The competition for Lord Charles Russell’s Cup, value 50/., 
with a purse of 50 sovereigns, and the Society’s second prize of 
50/., for the best-managed farm in Bedfordshire, was exceedingly 
close, and excited great interest in the county. The report on 
this competition, written by Mr. G. H. Sanday, one of the Judges, 
has also been published in the last number of the * Journal.’ 

The Council reported to the Annual Meeting, last May, that 
they wished to increase the usefulness of these competitions, 
especially with a view to obtaining, for publication in the 
‘Journal,’ more complete descriptions of the best examples of 
farm-management in the locality in which the Country Meetings 
are held. They, therefore, made known last July the prizes and 
conditions of the competition in connection with the Taunton 
Meeting, and fixed October 31st as the last date of entry. They 
offered a first prize of 50/., and a second prize of 25/., in each of 
the three following classes:— (1) Hill-farms, (2) Dairy-farms, 
and (8) Farms not qualified to compete in either of the fore- 
going classes. Two hill-farms, three dairy-farms, and twelve 
farms in Class 3, have been entered to compote for these prizes, 
and the Judges have already made their first tour of inspection. 
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The Prizes for Live Stock to be offered by the Society at the 
Taunton Meeting, next year, amount to 3165/. The list includes 
extra classes for ponies, as well as for Exmoor, Dartmoor, and 
Somerset and Dorset horned sheep. 

The Taunton Local Committee have added to thef Society’s 
Prize-sheet, offers of Prizes for Devon Long-woolled Sheep, 
Butter, Cheese, and Long Wool. 

The Council have appointed a Special Committee to revise 
the list of Judges of Stock and Implements. 

The implements to be tried at Taunton, next year, are those 
connected with the hay-harvest, and include mowing and hay- 
making machines, and horse-rakes, as well as machines for 
drying hay in wet weather, sufficiently economical for practical 
« purposes. In accordance with the recommendation of the 
Judges at Bedford appointed to test the inventions entered ^to 
compete for the Special Prize for the best Guard, or appliance, 
to the Drum of a Threshing-Machine, for preventing accidents 
to the people employed, the Council have added to the Taunton 
Prize-sheet two separate prizes, one for the best Guard to a 
Threshing-Machine, and the other for the best combined Guard 
and Feeder. 

Last June the Council represented to the Lord President of 
the Privy Council that, in order to deal efficiently with the 
whole question of the contagious and infectious diseases of 
animals, there was urgent need of such regulations as were 
recommended by them in December, 1872 ; but that, as several 
of those recommendations would require the sanction of Parlia- 
ment to enable them to be put in force, th^j^made some less 
extensive recommendations in view of the pressing necessity of 
dealing immediately with the then renewed outbreak of foot- 
and-mouth disease. The Privy Council, in the course of that 
month, issued orders having special reference to that disease, 
which, in their general scope, coincided with the recommendi^ 
tiqns of the Council. 

The Council regret that up to the present time they have had 
no means of obtaining any information as to the effect of the 
Orders of Privy Council in checking the progress of disease, 
and they have therefore resolved to make application to the 
Chaiiman of Quarter Sessions in each county, to furnish from 
time to time, any information in their power from the reports 
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of their inspectors with regard to the working of the Orders 
in Council, and their effect in checking spread of disease, or 
otherwise. 

The Council have the gratification to announce that their 
repeated representations to the Peruvian Legation, either 
directly or through the Secretary of State for Foreign Affairs, 
as to the unsatisfactory basis on which the guano trade has 
hitherto been conducted, have now met with a favourable 
reception by the Peruvian Government. Three bills have been 
laid before the Peruvian Congress, having for their object the 
sale of guano by standard analysis, as the Council have from 
time to time recommended. The immediate cause of this action 
on the part of the Peruvian Government was Dr. Voelcker’s 
report on 13 samples of Peruvian guano, which had been 
forw^ded to the Council, for analysis and report, by the Lords 
of the Admiralty, through the Foreign Office. Dr. Voelcker’s 
analysis and report were forwarded to the Secretary of State for 
h^oreign Affairs, and by him communicated to the Peruvian 
Government, by whom they were ordered to be translated and 
published in the Official * Journal,’ together with a letter signed 
by Lord Cathcart, on behalf of the Council. The bills that 
have since been laid before the Peruvian Congress are apparently 
based on those documents ; and the Council sincerely hope that 
the proposed alteration of the basis of the guano trade will soon 
become an accomplished fact. 

A further communication has been forwarded from the 
Secretary of State for Foreign Affairs, enclosing a despatch from 
Mr. Marsh, Acting Consul-General at Lima, which intimates 
that some restrictions may probably be placed upon the manu- 
facture and trade in Nitrate of Soda, in the shape of increased 
export duties upon that article.^ The Council have expressed 
to Lord Derby a hope that the Foreign Office will remonstrate 
strongly against any such restrictions, as being likely to interfere 
very seriously with one of the most valuable sources of artificial 
manure at present available. In alluding to this matter the 
Council have to remark that they are much indebted to the 
Secretary of State for Foreign Affairs for his great courtesy in 
forwarding to them the information on this subject, and for the 
active part which the Government have taken in endeavouring 
to have the guano trade placed upon a satisfactory footing. 
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The analyses of cakes, manures, and other substances, made 
by Dr. Voelcker, for * Members of the Society, during the year 
ending PsTovember 30th, 1874, were 648, a slight decrease from 
the preceding '"year, but still far in excess of those of some 
previous years ; and the Council have good reason to believe, 
that the action taken by their Chemical Committee in publish- 
ing the Quarterly Reports of cases submitted to their notice, 
has had a salutary efl'ect in reducing the number of inferior 
articles sold to their Members. The pricipal cause of complaint 
now arises in respect to cakes made from linseed not thoroughly 
screened. 

With regard to the competition for prizes for potatoes that 
will resist disease for three years in succession, in twenty 
different districts of the United Kingdom, the.Judges appointed 
to inspect the growth of the six varieties of potatoes which were 
entered for competition, and planted in trial plots in twenty 
different places in England, Scotland and Ireland, have reported 
that none of the varieties have resisted the potato disease. 

A Special Committee has been appointed to take into con- 
sideration the Society’s Charter, and to suggest what alterations, 
if any, are advisable to be made therein, for the purpose of 
bringing Members of Council into more frequent communica- 
tion with Members of the Society. 

Some important suggestions having been made by Members 
of the Society at the General Meeting held in the Show-yard at 
Bedford, they were referred to a Special Committee. On the 
report of that Committee upon those sug^j^Hjons, the Council 
have resolved as follows : — 

As regards Mr. Thos. Chambers’ letter respecting the Trials of 
Implemejits : that the Stewards of Implements and the Honorary 
Director should consider before the Council Meeting in June, 
whether any Programme of Trials can be arranged, indicating 
about what day the trials of particular classes will commence, 
so as to enable Implement Exhibitors and Members of the 
Society to attend those trials in which they are interested ; and, 
that the same be published in the Programme of the Country 
Meeting issued to the Members of the Society. 

In reference to Mr. Thos. Willson’s suggestions, the Council 
are of i^inion that the election of Members to replace those who 
retire by rotation should be left entirely to the Members of the 
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Society, who shall vote either in person or by proxy, and that 
the Special Charter Committee have power to propose in May 
revis^ Bye-laws for that purpose. 

As respects Mr. Fawcett’s suggestions, taken in order, the 
Council have resolved : — 

(i.) That as there is only one large show in England which takes place 
before that held by the Boyal Society, viz., that of the Bath and 
West of England, it should be arranged that Judges who act there 
should not act at the Boyal Show in Classes of the same kind of 
stock. 

(iL) They beg to call attention to the fact that instructions are always 
given to the Judges to bear in mind the objects of the Society, viz., 
the encouragement of good breeding animals; and they would 
farther remind Mr. Fawcett and the othjpr Members of the Society 
of the conditions attached to Prize-takers in the Female Glasses. 

(lii.) The Council think this suggestion impossible to carry out, but are 
of opinion that the complete Catalogue should be placed in the 

^ Judges* hands. 

(iv., V., vi.) With reference to the appointment of Judges, the Council 
consider that, while the Society endeavours, by applying to local 
Societies as well as to its own Members, to secure continually new 
and efficient Judges, Mr. Fawcett's suggestions would not assist 
them in their efforts. But they think it advisable that the Society 
should continue its practice of securing, as far aA practicable, that 
not more than one of the three Judges should have acted at the 
Show of the previous year in the same Classes of Animals. 

(vii.) As to the ages of animals exhibited at the Society's Shows being 
calculated up to the 1st of July, the Council think that it is a 
subject worthy of consideration whether, after due notice, the date 
should not be altered to the Ist of January in each year. 

The Education Grant for the current year has been increased 
to the sum of 500/., for the purpose of carrying out the exami- 
nations for Scholarships, to be held by pupils of Middle-Class 
and other Schools, on the plan reported at the last Aanual 
Meeting. The examinations were held on the 17th and 18th 
November, two candidates having been entered from tBe Bedford 
Middle-Class Public School, and twenty-seven from the Surrey 
County School at Cranleigh. 

Scholarships of the value of 20Z. each, tenable for one year, 
have been gained by the following candidates : — 

William Henry Richmond, Surrey County School, Cranleigh. 

Hubert Nicholls, Surrey County School, Cranleigh. 

Walter Gardiner, Beds. Middle-Class Public School. 

The Council are satisfied with the success of this first Exami- 
nation and with the encouraging nature of the reports of the 
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]E!|iiraner8, anH thej trust that ^ increasing numier c/ibnlMli- 
dates will be sent^np from other Schools at the neztfituiupa-, 
tion. The Council wish to call the attention of the MemMn 
of the Society id this scheme, and to request them to brin^ it. to 
the notice of the public schools of their respective localities.* 
The Education Chant has been renewed to the samei amount 
for'the year 1875, to enable both the senior and junior 8ch<^e 
of examinations to be continued on the same basis as this year. 

By order of the Council, 

H. M. JumNS, 

Secret^. 
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XVI. — On the Chemical Composition of Phosphatic Minerals 
used for Agricultural Purposes. By Dr. Augustus Voelgkeb, 
F.R.S.y Consulting Chemist to the Society. 

In 1861 I published % paper in tUs Journal on ^The Chemical 
Composition and CorAmercial Value of Phosphatic Materials 
used for Agricultural Purposes.’ In that paper I gave an 
account of all the more important native phosphates which at 
the time were known in commerce, and utilised by manufac- 
turers of artificial manures in the places of, or in addition to, 
cattle-bones, bone-ash from South America, and the refuse bone- 
charcoal or animal-black of sugar refiners. 

The extraordinarily rapid development of the manufacture of 
artificial manures — a branch of industrial pursuit almost un- 
known thirty years ago, — and the large demand for phosphatic 
raw materials, have given a powerful impetus tojthe search for 
phosphatic minerals in all parts of the worm» and led to 
the discovery of numerous deposits of more or less agricultural 
value, which have found their way into England since the pub- 
lication of my paper in 1861. 

In England, (*oprolite diggings are no longer confined to Cam- 
bridgeshire and Suffolk, but are found also in the adjoining 
counties of Norfolk, Bedfordshire, and Buckinghamshire. 

In France extensive coprolite beds occur in great abundance, 
in the Ardennes and other districts ; and phosphatic nodules and 
fossils useful for agricultural purposes have likewise been lately 
discovered in the south of France as well as in the north. It is 
chiefly from the neighbourhood of Boulogne, in the north of 
France, that French coprolites are sent over to England. 

France further supplies English ms^ure-manufacturers with 
phosphorite, large deposits of which were discovered some years 
past in the Department of the Loire and Garonne. This deposit 
18 known in commerce as French, or Bordeaux phosphate. It 
resembles in many respects the phosphorite which is found in 
Nassau, in the valley of the Lahn, and which is commercially 
known as German, or Lahn phosphate. 

Russia possesses extensive tracts of land in the Governmental 
department of Koursk, where coprolitic or phosphatic nodules 
occur in immense quantities. Russian coprolite beds are not 
as yet utilised to any extent ; but there can be no doubt that 
they aie of great importance to Russian agriculture, and doubt- 
less will be ex|uored at no very remote period* 
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Spain and Portugal, in the course of the year, send us a good 
many cargoes of phosphate. 

From Norway we receive from time to time a comparatively 
small amount of apatite ; and larger quantities of a crystallised 
or hard variety of apatite arc sent to us from Canada, under the 
name of American or Canadian apatite. 

Another phosphatic mineral largely imported into England 
at the present time is Charleston, or Sqpth Caroling^, land and 
river phosphate. 

From St. Domingo we obtain Alta Vela phosphate; and from 
the Redonda Island a crude phosphate of alumina which boars 
its name. 

Other phosphatic minerals, sometimes called rock-guano, are 
found in more or less considerable quantities in the small coral- 
islands oi Sombrero, Navassa, St. Martin s, Petro Keys, Aruba, 
and some other uninhabited small islands in the Caribbean 
Sea. All those, and some other phosphatic minerals, have 
been, and still aic, constantly leferrod to me for examina- 
tion. Probabl;y nobody has had so man} oppoitunitios as I 
have of becoming acquainted with, or of obtaining a large ex- 
perience in, all kinds of phosphatic mineials which are actually 
utilised ill the manufactuio of superphosphates, and similar arti- 
ficial manures, which are produced in hundreds of thousands of 
tons annually in the numerous manure works all over England. 

As a sequel to my paper published in the pages of this 
Journal in 1861, I projiosc to give a biief account of a num- 
ber of phosphatic minerals which, at the time of the publication 
of my former paper, either had not been discovered, or were of 
interest only to scientific men. 

Whilst treating oi the composition of some of the more 
recently discovere<l phosphatic minerals, a^ their value for 
agricultural purposes, it may not he .amiss H)r roe to refer to 
some of the minerals, analyses of which were given in my 
former paper. A few selected anal}sc8, made liy me during 
the last and preceding years, it is hojied may be found useful 
in showing the chemical character of the present supplies 
of coprolites, of Sombrero, Spanish, and one or two other 
phosphates. 

1. French Coprolites. 

Most of the phosphatic* nodules wliicli are known in lilngland 
under the name of French co]»rolites are dug up in the neigh- 
houThood of Boulogne. They are generally sold as Boulogne 
coprolites, end are hardly distinguishable from some of those of 
inferior quality in Norfolk and Bedfordshire. Boulogne copro* 
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lites appear generally as dark grey or greenish-black coloured 
hard nodules ; some are small, and most of them are larger in 
size than Cambridge coprolites. The percentage of phosphate 
of lime in Boulogne coprolites seldom exceeds 46 per cent. ; it 
frequently falls below 45, and even to 40 per cent, and less, 
if the raised coprolites are not well washed and thoroughly dry 
before shipment. 

During the last ye^ or two I have made a large number of 
analyses of French coprolites, from which I select the following 
complete ones : — 

Detailed Composition of Boulogne Coprolites. 


1 

No.l. 1 

Ko. 2. 

Vo. 3. 1 

Ko. 4. 

Ko. 6. 

Moibture 

•84 

•79 

1‘08 

1-18 

1-74 

Water of combination and loss't 
on heatinj;^ / 

3-U 1 

3-24 

3-08 

1-91 

1-04 

*Fho8phoriG acid 

21 -OG 

21-27 

21-27 

20-70 

17-69 

Lime 

:Ki-oe 1 

35-38 

33-58 

30-41 

31-12 

fCarbonic acid 

3 ‘.IS 

5*25 

4-52 

3-94 

5-13 

Bulphuric acid \ 


•W) 

-OOi 

o. >4 

-85 

Fluorine, and loss in analysis j 


, 2-08 

2*77/ 


\ 4-96 

Magnesia 

' -58 1 

■2r, 

•09 

•83 

-56 

Oxide of iron 

2-89 1 

3C3 

3-54 

1 6-24 

3-52 

Alumina 

3-09 I 

3-6G 

3-64 

5-39 

4-94 

Insoluble silioeouB matter 

24-98 j 

23-50 

24-93 1 

1 26-16 

28-45 


100-00 1 

100-00 

1 lOQ-OO 

1 100-00 

100-00 

'"Equal to tribosic pbosphate) 
of lime J 

] 

[ 4.-'»U7 

1 

1 

1 40-43 

1 

46-43 

49-19 

1 38-61 

fEqual to carbonate of lime 

' 8-07 

1 11-93 

1 

10-27 

8 95 

1 11-60 


I 


It will be seen that Boulogne coprolites contain about one- 
fourth their weight of insoluble siliceous matter, and consider- 
able proportions of oxide of iron and alumina. Like most 
coprolites, they also contain a good deal of fluorine. On the 
whole, they are poorer in phosphate of lime, and richer in oxide 
of iron and alumina, than Cambridge coprolites. They re- 
semble closely in composition the inferior phosphatic nodules 
which at the present time are dug up in Bedfordshire and in 
Norfolk* 

A'simerior variety of French coprolites is found in the valley 
of the Rhone, near Bellegardc,' close to the Swiss frontier. 

The following analyses, made in my laboratoryj represent 
the chemical character of two samples of suCb coprolites : — 
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OoairosiTioN of Two Samples of Supebiob Fbbeoh Copbolitbb. 



Ko.L 

Ko.2. 

Moisture and water of oombinatiou 

2*79 

2-95 

*^Pho8phoric acid 

25- 10 

27-76 

Lime 

40- 11 

41*88 

Oxide of iron and alumina \ 

Fluorine 

14-38 

10 50 

fOarbonio acid, &c 

, 

7-10 

Insoluble siliceous matter .. ' .. 

17 02 

9-75 


100*00 

100 00 

^Equal to tribasic phosphate of lime 

54-79 

60-60 

fEqual to carbonate of liiuo 

•• 

10-14 


The sample No. 1 was taken from a bed at Bellegardc, in 
the south of France, coiihisting almost entirely of various 
phosphatic fossils, such as numerous varieties of terebratula, 
belemnites, ammonites, and sea-urchins, in a more or less 
perfectly entire state. Both samples were much lighter in 
colour than^ Cambridge coprolites ; they were also softer, and 
more readily ground to powder. Tiie second sample, it will 
be observed, contained about as much phosphate of lime as 
first-class samples of Cambridge coprolites, and not much 
more carbonate of lime. 

Perhaps the most valuable coprolite deposits in France occur 
in the Ardennes; these deposits are as yet but partially de- 
veloped. The cost of carriage is too great to render it probable 
that French coprolites, except those found xlose to the coast 
near Boulogne, will be largely exported imo England. It is 
even doubtful whether the export of the latter will « prove a 
paying speculation, for, as already stated, Boulogne coprolites as 
n rule seldom contain more than 45 per cent, of phosphate of 
lime, and they are too much impregnated with oxide of iron 
and alumina, two constituents which considerably lower the 
commercial value which they otherwise would possess. They 
fetch in the market % much lower price than good Cambridge, 
or Bedfordshire, or Norfolk coprolites ; and under present con- 
ditions the importation of Boulogne coprolites into England, at 
the best, leaves but a scanty profit to dealers and exporters. 

The composition of French coprolites varies to some extent, 
as will bJV^seen by the subjoined Table showing the general 
compositiim of wveral cargoes, samples of which have been tent 
to me for analysis : — 
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GxNHBAL OOMPOBITIOK QV F&IKOH BOULOGNE COFBOLITBS. 



Ho. 1. 

No. 2. 

No. 8 . 

No. 4. 

. 

No. 6 . 

No. 6 . 

No 7. 

Moisture 1 

Water of oombination, &c. / 

3-80 

1 -84 
\ 3-14 

1*15 

1*70 

1*04\ 

2*14/ 

3*38 

3*92 

3-09 

^Phosphoric acid 

19*82 

21*06 

21*15 1 

18*63 

20*51 

20*48 

22-57 

Lime 

80^2 

33*06 

33*71 

31*15 

32-67 

31*38 

33*92 

Oxide of iron, alumina, etc. 

19-10 

16*92 

16-93 

19-54 

20*04 

18*17 

14*88 

Insoluble siliceous matter 

26*70 

24*98 

25-36 

27-60 

23*40 

26 05 

25*54 


100*00 

i_ ... 

100*00 

100-00 

100*00 

100*00 

|100*00 

100*00 

*Equal to tribabic phos-l 
phateoflime .. 

43*28 

1 

1 

1 43-97 

44*94 

40*67 

44*77 

44*71 

49*27 


2. Russian Coprolites. 

Russia, I am informed, possesses an immense tract of land in 
the Governmental department of Koursk, where phosphatic 
nodules are found in large quantities, in appearance the 
samples of Russian coprolites which have come under my notice 
can hardly be distinguished from specimens of thef coprolitic 
deposits in Bedfordshire. I have made only a single analysis 
of Russian coprolites, which yielded the following results 

Composition of a Sample of Bussian Coprolites. 


Moisture aud water of combination 3*55 

*Phobpboric acid 22*42 

Lime .. .. •• 33*84 

Oi.ido of iron, alumina, iluonne, carbonic acid, &o. 9*94 

Tnboluble siliceous matter 30*25 


100*00 

* Equal to tribasic phosphate of lime .. 48*94 


This sample, it will be seen, contained in round numbers 49 
per cent, ot phosphate of lime, and about one-third its weight 
of insoluble siliceous matter. It had a dark-brown colour, and 
contained apparently a good deal of oxide of iron and fluoride 
of calcium, but not much carbonate of lim6||^ 

3. English Coprolites. 

In the former j)aper, already quoted, I published several de- 
tailed analyses of Cambridge and Suffolk coprolites, to which 
the reader is referred. 

Cambridgeshire still furnishes considerable supplies of the 
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best description of phosphatic nodules, as the following analyses 
of recent cargoes will show : — 


OxNEBAii OOMPOBITION OF CaMBBIDOB CoPBOLITES. 



1 

No. 1. 1 

Ko.S. 1 

No. 3. 

No. 4. 

Moisture 

2*30 1 

! 1 

j 1-19 

1-13 

Water of oombinatinii, &o 

1*50 1 

i 1-99 

2*87 

^Phosphoric acid 

2G-05 

29-14 1 

25-80 

2C-15 

Lime 

43 -GS 

45-05 

41-47 

41-91 

Oxide of iron and alumina 

18*70 

19*68 

19-42 

17*84 

Insoluble siliceous matter 

7*77 

2-34 

10-13 

10*10 


100-00 

100-00 

100-00 

100-00 

*Equal to tiibu'sie phosphate of lime .. 

oG-87 1 

G3*G0 1 

5G-32 

57*08 


The sample No. 2 is unusually rich in phosphate of lime, 
the three other samples fairly represent the average composition 
of the present supply of good Cambridge coprolites. 

Besides Cambridgeshire and Suffolk, the counties of Norfolk, 
Bedford, and Buckingham produce phosphatic nodules of various 
degrees of value to the manure-manufacturer. The following 
analysis represents the chemical character of a good sample of 
Bedfordshire coprolites : — 

General Composition of BedfordsVire Coprolites, 


Moisture and water of combination 3*35 

•Phosphoric acid 23 ’47 

Lime 3G-29 

Oxide of iron 6 '39 

Alumina, magnesia and fluorine 7*24 

tCarbonic acid 3 '45 

Insoluble siliceous matter 20 'bl 

lOO'OO 

* Equal to tribasio phospliate of lime 51*24 

t Equal to ^rbonate of lime ... 7*84 


Most of the diggings in Bedfordshire furnish brown-coloured 
coprolites, containing a good deal of oxide of iron, and resem- 
bling in their chemical character Suffolk coprolites. 

As a matter of curiosity, I quote an analysis of some beautiful 
specimens of fossil wood, which 1 found in a cargo of Bedford- 
shire coprolites : — 
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Composition of Fossil PhosphoHc Wood found in Bedfordshire 
Coprolite Beds. 


Moisture 1*12 

Organic matter and water of combination .. .. 3*49 

Limo 47*75 

• Phosphoric acid 32*96 

Oxide of iron and alumina, carbonic acid, &c. .. 10*49 

Insoluble siliceous matter 4*19 

100-00 

* Equal to tribabic phosphate of lime .. •• 71*95 


The structure of the wood was most distinctly preserved. It 
will be seen that the fossilised wood had lost almost all its 
organic matter, and that it liad been replaced mainly by phos- 
phate of lime ; the specimen analysed by me contained as much 
as 72 per cent, of phosphate of lime, and, comparatively speak- 
ing, little siliceous matter, and oxide of iron and alumina. 

4. Welsh or Silurian Phosphate. 

Phosphatic minerals were discovered some years ago in several 
places in North Wales. The phosphatic deposits occur not far 
Irom the lead-bearing clay-slate districts of Llangynag. The 
rocks are Silurian, of the Llandeilo series, and the phosphatic 
minerals occur in clay-slate. The slate contains merely traces 
of phosphoric acid, has a dark colour in somp places, and, like 
most clay-slates, contains iron pyrites. 

Mr. Hope Jones, of Hooton, Cheshire, has, I believe, the merit 
of having first directed attention to an extensive deposit of 
phosphatic minerals, which he discovered, whilst searching for 
other minerals, in the neighbourhood of ^lace called Cwmgynen, 
i'lbout twenty miles west of Oswestry. The strata (clay-slate) in 
this locality contain several beds of contemporaneous felspathic 
ash and scoriae ; and the usual fossils of the Llandeilo series 
arc found, but not in great numbers. Mr. Hope Jones has 
traced the phosphatic beds a long distance, and has found them 
continuous for about two miles. 

I have myself visited the phosphate mine at Cwmgynen, and 
also some other mines in the same locality where the Welsh 
phosphates are found. 

The strata of the district are vertical, and the mine at Cwmgynen 
has a good natural drainage to a depth of about 500 feet. It 
can be economically worked in galierics for phosphatic lime- 
stone and black phosphatic shale. A true vein or fissure, con- 
taining mica and metallic deposits, separates the phosphatic 
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limostone from tbe black phosphatic shale. The vein and ac- 
companying phosphatiy deposits run east and west. 

The black phosphatic slate or band is fully 18 inches thick, 
and the limestone-bed from 8 feet 6 inches to 9 feet. The vein 
which separates the two deposits from each other is 14 to 16 
inches wide, and filled partially with white pipe-clay, calcareous 
spar, and copper and iron pyrites. 

Since the discovery of the phosphate mine at Cwmgynen, 
others of a similar character have been found in North Wales ; 
and to some extent Silurian phosphate has made its way into 
the hands of manufactuiers of superphosphate of lime. The 
proportion of phosphoric acid in the black shale of Cwmgynen 
varies greatly. Towards the summit of the hill it is not 
nearly so rich in phosphoric acid as at a lower level, where 
it appears in compact masses, free from carbonate of lime, 
and containing but little iron pyrites, of which considerable 
proportions occur in the shale from a higher level. 

A specimen taken from a compact block from the lower level 
of the mine, and weighing about 1 cut., on analysis gave the 
following results : — 

Composition of a Sample of Silurian Phosphate, 

Organic matter and loss on heating (chiefly graphite) 3 ’98 


^Phosphoi 1C acid 29*67 

Lime 87*16 

Magnesia *14 

Oxide of iron 1*07 

Alumina, fluoniic, and loss in analysis 5*84 

Insoluble siliceous mat tci 22*14 

100*00 

* Equal to tribasic phosphate of lime . . 64-77 


In 1;his specimen of Silurian phosphatic shale no iron pyrites 
was visible to the naked eye, and as it contained but little 
iron, iron pyrites cannot have been present in appreciable quan- 
tities. It was also free from carbonate of lime f and besides 
black carbon, insoluble shale, alumina, and some fluoride of cal^ 
cium, it contained the largest percentage of phosphate of lime 
which I ever found in picked samples from the Cwmgynen 
mine. In some places the black shale contains only from 25 to 80 
per cant, of phosphate of lime. As already stated, it varies greatly 
in composition at different depths of the mine. The black shale, 
moreover, passes gradually into the phosphatic limestone-bed, 
Ond in places contains from 10 to 15 per cent, of carbonate of 
lime mid magnesia. 
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The following analyses of selected specimens of black shale 
from the mine at Cwmgynen in North Wales are illustrations of 
the variable character of this phosphatic mineral : — 

Composition op Four Samples op Black Silurian Sh\le. 


Organic matter and loss) 
on heating ( chiefly black | 
carbon or graphite) . . j 
♦Phosphoric acid . . 

Lime 

Magnesia 

Oxide ot iron . 

Alumina, fluorine . . 
Garbouic acid, <ind loss . 
Iron .. .. S'flll Iron \ 

Sulphur .. 4*02jpyritea / 
Sulphuric acid 
Insoluble siliceous matter 


Ko. 1. 

No. 2. 

No. 8. 

No. 4. 

G16 


4-87 

6-25 


3-67 

25-35 


24 78 

23-31 


26-88 

83-58 


35-98 

28-19 


35-36 

•31 


•13 

5-22 


•26 

1 01\ 


1-08 

/ -58 


1-81) 

l-OfJj 


t 1-21 


5-38 


^ , 

12-01 


, . 

7-52 

/3-e5i 

\4-19 

7-84 


a-691 

\l-93/ 

3-62 

•17 

1 

•21 

•16 


,, 

24-84 

1 

25-11 

20-28 


22-94 

100-00 


100-00 

100-00 

100-00 

55-62 

1 

1 

1 

50-08 

51-02 

58-68 


The specimens No. 1 and No. 2, it will be seen, contained 
over 7 per cent, of iron pyrites ; No. 3, 2 J per cent ; and No. 4, 
about 3^ per cent. Three of the specimens contained but little 
carbonate of lime, and merely traces of magnesia, whilst that 
marked No. 3 contained a good deal of carbonate of lime and 
magnesia. 

I fear there are considerable difficulties in the way of working 
these North Wales mines in which Silurian phosphatic 
shale occurs, so as to yield a phosphate of sufficient v41ae to 
be a marketable commodity. In most places it is found to be 
practically impossible to separate effectually the richer from the 
worthless ort}uite inferior phosphatic shales and limestone ; and 
in consequence the average specimens of the Welsh or Silurian 
phosphate mines often turn out very poor in phosphate of lime, 
and much impregnated with oxide of iron and alumina, carbonate 
of lime, md similar objectionable impurities, which lower the 
commercial value of the mineral. Silurian or Welsh phosphate, 
therefore^ in many places cannot be worked with economical 
advantage. 

Two cargo<*samples of Welsh or Silurian phosphate analysed 
by me yielded the following results 
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Composition of Two Gabgo-Sampleb of Silttbian Phobphatb. 



1 

Vo. 1. 

Vo. 2. 

Organic matter, and loss on heating 

4*89 

3*21 

^Phosphoric acid 

18-67 

13-14 

Lime 

26*37 

26*52 

Oxides of iron and aluminn, iluorinc. carbonic \ 
acid, &c j 

26*06 

29-65 

Insoluble siliceous matter 

24-01 

27-48 


100-00 

100*00 

* Equal to tribasic phos])hatc of limo 

40-75 

28*68 


Mineral phosphates containing not more than the percentage 
of phosphate of lime which I found in these cargos, and so 
large a proportion of oxide of iron and alumina, are hardly 
saleable in this countiy, and other samples which passed through 
my hands 1 found still poorer in quality. 

Immense quantities of phosphatic shale unquestionably exist 
in North Wales ; but the attempts to raise this mineral, 1 believe, 
have not hitherto been successful commercially, either to indi- 
viduals, or to limited liability companies which Ulfve been formed 
for the purpose of exploring the mines. 

5. Canadian Phosphate. 

Canadian phosphate is a variety of apatite which occurs in 
more or less distinct crystalline masses, or in crystals of a light 
grew colour. It is found in large quantitifllMn Canada, and 
ocwrs in fissures of granitic rocks, generally associated with 
gni^iw or mica-slate. Usually it reaches this country in hard 
and heavy pieces, varying in size, and weighing from Jib. 
to 3 lb. and upwards. Occasionally perfect crystals in the 
shape of six-sided prisms may be picked out from cargoes of 
Coi^ian apatite. These crystals have a light green colour, 
and glass-like lustre and brittle texture. In this pure state the 
mineral is a definite compound of phosphate of lime and fluoride 
of calcium. The commercial article, in addition to these con- 
stituents, contains a little oxide of iron, which imparts to it 
generally a light green and sometimes a reddish tint, and more 
or less of the rock in the fissures of which it is found. The 
shiny blades of mica, which generally are mixed up with 
Canadian apatite, give it a glistening appearance. Good car- 
goes of Canadian phosphate contain on an average from 70 to 
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72 per cent, of phosphate of lime, and cargoes are rarely shipped 
from Canada which contain less than 65 per cent, of phosphate 
of lime. 

The following analyses will convey a good idea of the 
high quality which characterises most samples of Canadian 
phosphate : — 


Composition of Canadian PnospnATEs. 



1 

1 

No. 1. 

1 

No. 2. 

No. 8. 

1 Vo. 4. 

1 Ko. 0. 1 

No. 6. 

Moisture, water of 
tion, and loss on 

combiua-l 
ignition / 

•62 

•10 

•11 

1 109 

I -89 

1-83 

•Phosplionc acid . . 

ss-.-ii 

1 41-54 

37-68 

80-84 

1 32-53 

31-77 

Lime 

p 

46 14 

1 54-74 

5101 

42-72 

41-26 

43-62 

Uxide of iion, 
fluoiine, &o. 

alumina, 1 

7-83 

1 303 

6-88 

13-32 

1 12-15 

9-28 

Insoluble siliroous 

matter .. | 

11*90 

1 *59 

1 4-20 

1 12-03 

1 10-17 

13-50 



100*00 

100*00 

100 00 

100*00 

100-00 

100*00 


82.25 I 67.32 71 01 ' 69*35 


The sample No. 2, it will be seen, contained little more than 
per cent, of insoluble siliceous matter, and was extremely rich 
in phosphate of lime. As a rule, Canadian phosphate contains 
no carbonate of lime, and but little oxide of iron and alumina ; 
but it always contains variable and generally considerable quan- 
tities of fluorine. On dissolving Canadian apatite in sulphuric 
acid, irritating fumes of hydrofluoric acid are given off in large 
quantities; And as these fumes are poisonous, care should be 
taken to effect the treatment of the powdered mineral witl]^ptf:id 
in closed vessels provided with ventilating shafts for carrying 
off the obnoxious vapours. 

Canadian phosphate is rather hard, and .difficult to reduce to 
a fine powder, but it is otherwise well adapted for the manu- 
facture of contjentrated superphosphate* 

The expense of freight from Canada to England in a great 
measure checks the development of the trade in Canadian phos- 
^ate, and in consequence not many cargoes find their way into 
England in the course of the year. 

6. Spanish and PoRTrauESB Phosphorite. 

Extensive and valuable deposits of phosphorite are found near 
Logrosan, in the neighbourhood of the the towns of Caceres, 
VOL. XI. — B. s. E 
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Montanchez, and other places in the province of Estremadura, in 
Spain. 

Portugal also possesses extensive phosphate mines, and from 
both countries many thousand tons are annually shipped to 
England at the present time. 

Dr. Daubeny, who visited the Logrosan deposits in company 
with Captain Widdrington, stated in his report, published in the 
‘ Royal Agricultural Society’s Journal ’ for 1845, that he found 
the deposits of the richest quality, and to be practically in- 
exhaustible ; but that the want of roads, and the expense of 
transport to Lisbon, the nearest shipping port, about 250 miles 
distant from the mines, rendered them valueless until bettei 
means of communication should open up the country. 

Since the opening of the line of railway connecting Madrid 
with LisboVi, in 1867, numerous Spanish and Portuguese phos- 
n phate mines have been partially developed, mainly through the 
instrumentality of companies under the Limited Liability Act 
of 1862. After carrying on the mining operations for a few 
years, and sending the produce to England, most of the com- 
panies, for one reason or another, ha^e been cut short in theii 
existence. 

The chief drawback in working S])anish phosphate mines 
successfully is the want of good loads, and the heavy expense 
which has to be incurred in carrying the produce of the mines 
on the backs of mules to the nccirest railway station, and thence 
to Lisbon. 

The means of communication in the districts where the 
phosphate mines occur^ have been greatly improved of late 
years ; still there is ample room for further improvement in that 
respect, and in the mean time the Spanish phosphate mines are 
but 'little developed. There can be no doubt, however, that 
thm mines will furnish at no very distant pei;jp^ a (considerable 
proportion of the yearly supply of phosphatic minerals, for 
which there is a constantly and rapidly increasing demand. 
Phosphorite of Logrosan has a light }ellow colour, |^d a fibrous 
c^Stalline structure, and is more or less interla4ed with veins 
of quartz. It is hard and difficcult to powder, and becomes 
phosphorescent on heating. The phosphate from the Caccres 
mines is softer, and of an almost perfectly white colour. 

Generally speaking, Spanish and Portuguese phosphorites have 
either a white or only slightly yellow colour. The produce of 
different mines varies much as regards hardness and richness 
in phosphate of lime. 

Phosphorite is frequently found in Spain in solid beds, 
varying in dimensions, and alternating with beds of limestone 
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and quartz. , It always contains more or less, and not infrequently 
a go(m deal of, quartz, and as a rule either no carbonate of lime 
or only a small percentage. 

Spanish and Portuguese phosphorites belong to the class of 
fluoride apatites. The proportion of fluoride of calcium, how- 
ever, varies much in the produce from different mines, but all 
contain considerable proportions, occasionally amounting to 12 
and even 14 per cent. 

The following analyses show the composition, as ascertained 
by me, of very rich specimens of phosphorite from Caceres and 
Montanchez : — 


Composition of Spanish Phosphobitb. 



Gaceefb. 

Msktanohbz. 

Ho. 1. 

Ho. 2. 

Na8. 

Ho. 4. 

Moisture 

•21 

•24 

*16. 

•18 

^Phosphoric acid . . 

ns -85 

34*89 

39-0 

39*46 

Liino 

51-65 

46*55 

51*77 

52*66 

Fluorine, carbonic aci(.l, .ind a little oxid('\ 
of iron and alumina j 

2-61 

2*91 

3*02 

4*95 

Insoluble siliceous matter (quartz rock) 

6*68 

15*41 

5*96 

- 2*75 


100*00 

, 100*00 

100*00 

100*00 

* Equal to tribasic phosphate of lime . . 

84*33 

1 

1 

1 76*17 

85*33 

86*14 


Practically speaking, those samples wore free from oxide of 
iron and alumina, and they contained only an insignificant 
proportion of carbonate of lime, and all four were rich in phos- 
phate of lime. The highest percentage of phosphate of l|ni^ 
which I ever found in a Spanish phosphorite was 88*98, that is 
in round numbers, 89 pc‘r cent. 

Whole cargoes imported into England rarely, if ever, turn 
out so rich in phosphate of lime as the preceding samples. 
The finest ca^^es seldom yield more than from 70 to 72 per 
cent., and the majority from 60 to 65 per cent, of phosphate ol 
lime. 

In illustration of the range of quality of recent shipments 
I quote the following analyses (p. 412) of samples repre- 
senting whole cargoes imported into England since January 
of the current year. Some of these samples contained a good 
deal of carbonate of lime, a constituent which as a rule 
does^ not enter largely into the composition of Spanish phos- 
phorite. 


2 S 2 
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Oensbal Composition of Twelve Cabgo-sampi<eb of Spanish 
FhOSPHOBITE IMPOBTED INTO ENGLAND IN 1875. 



Ko. 1. 

Ho. 2. 

Ho. 8. 

Ho. 4. 

Ho. 5. 

Ho. 6. 

Water 

*.*18 

1-10 

4-99 

-54 

-34 

1-14 

^Phosphoric acid 

34*47 

33-26 

32-80 

31-07 

30*53 

29-45 

Lime 

45-73 

48-20 

47-20 

42-42 

45-79 

42-0& 

Fluorine, and a little oxide | 
of iron and alumina, Cdr-> 

4-08 

9*21 

lO-.'iS 

4-21 

13-50 

1 9-35 

bonio add, &o ) 

Insoluble siliceous matter . . 

15-14 

8-23 

1 ' 

4-98 

21 7G 

1 

9-78 

1 

17-41 


100-00 

100 00 

100-00 

100 00 

100-00 

100-00 

Equal to tribasic phos-i 
phateoflime .. 

' 75-25 

1 

j 72*00 

70-51 

67-83 

GG‘G5 

04.38 



Ho. 7. 

1 

Ho. 8. 

1 

No. e. , 

Ho. 10. , 

|Ho 11 J 

Ho. 12. 

Water 

-84 

•44 

•55 

2-24 

1 '| 

•47 ' 

•99 

♦Phosphoric acid 

27-94 

27-87 1 

1 26-61 

26-55 

I 25*74 

18-71 

Lime 

40-99 

30-50 , 

, 37-85 

88-13 

34-06 

83*14 

Fluorine, oxide of iron, alu>l 
mina, carlKmic acid, &c. / 

10-03 

2-73 

10-24 

10-18 

2-52 

18-02 

Insoluble siliceous matter . . 

20-20 

82-46 

24-75 1 

1 22*90 

37-21 

29-14 


100-00 

100 00 

100-00 

100-00 

'lOO-OO 

100*00 

♦ Equal to tribasic phosO 
phateoflime .. 

60 -09 

1 

60*84 

58-09 ' 

57-90 

56*19 

40-84 


In concluding this section, I add a complete analysis of a 
8mxi|>le of Spanish phosphate which I made some time ago : — 


Detailed Composition of a Sample of SpaniSTPhosphorite. 

Water 3*69 

♦Phosphoric acid 53*38 

Lime 47 'IG 

Magnesia traces. 

fCarbonic acid 4*10 

Sulphuric acid .. .. *57 

Oxide of iron .. 2*59 

Alumina *89 

Fluorine and loss in analysis .. .. 4*01 

Insoluble siliceous matter .. .. 3*71 

100*00 

♦ Equal to tribasic phosphate of lime 72*87 

f Equal to carbonate of lime 9*81 


The better qualities of Spanish or Portuguese phosphates 
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when ground fine and treated with sulphuric acid produce light 
coloured conceiftratcd superphosphates. They find a ready sale 
in the English market, and fetch a better price per unit per 
cent, of phosphate of lime than coprolites and mineral phos- 
phates containing much oxide of iron and alumina, inasmuch as 
superphosphates made from high grade Spanish phosphate retain 
tlieir high percentage of soluble pliosphate unaltered on keeping ; 
whilst those made from materials containing much oxide of 
iron and alumina, on keeping become poorer in soluble phos- 
phate, a portion of the soluble phosphate becoming precipitated, 
or reduced into insoluble phosphate by the presence of oxide 
of iron and alumina. 

7. German or Nassatt Phosphate. 

In 1864, Mr. Victor Meyer of Limburg, subsequently pro- 
prietor of seveial extensive phosphate mines* in the Duchy of 
Nassau, made the important discovery of a rich phosphate 
ileposit in the neighbourhood of Stafiel, a village near Limburg, 
in the Lahn Valley. ^ 

This discovery created a good deal of sensation at the time, 
and gave a powerful stimulus to enterprising men to search 
the length and breadth of the Lahn Valley and adjoining dis- 
tricts for phosphates. These explorations brought to ligh^ the 
existence of phosphate de|X)sits in many other places in the 
Lahn Valley ; and at the present time phosphate mines are 
worked in the neighbourhood of Wetzlar, Weilburg, Lim- 
burg, Delircn, Stafiel, Medingen, Weilbach, and numerous other 
places. 

The most extensive Lahn phosphate deposits are found on th,e 
left side of the River Lahn below Weilbach. The phosphate 
occurs in pockets, more particularly in places where limestone, 
dolomite, greenstone, and a siliceous rock, called, locally, Schal- 
stein, are intermixed with each other. It is found in these 
pockets embedded in a ferruginous clay, and is obtained in 
lumps of various sizes difiering greatly in appearance. 

In some places the Nassau phosphate forms compact masses, 
having an earthy fracture, and light grey or yellow colour. In 
other localities it appears as a kind of conglomerate of broken 
pieces of phosphate cemented together by a red or brown- 
coloured clay, and intermixed with greenstone, manganese, and 
ironstone. More rarely it occurs in slates with a shwy fracture, 
and still more rarely in crystalline masses. 

Frequently it has a cellular and porous structure, and occurs 
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in irregular masses, exhibiting a variety of colours, which give it 
a peculiar mottled appearance. 

The richest varieties have a botryoidal structure, and are 
nearly white or'^light yellow ; and equally rich are the deposits, 
which, like some of those found at Staffel, are covered with a 
light green crystalline semi-transparent incrustation. 

Lahn phosphates of a low quality are more or less contami- 
nated with clay-ironstone, clay, phosphate of iron and alumina, 
carbonate of lime, dolomite or manganese, and iron ores, or 
mixtures of all these impurities. 

Unfortunately the richer qualities are becoming more and 
more scarce from year to year ; and during the last two or three 
years the quality of German phosphate has deteriorated to a 
degree which has almost put a stop to the importation of Nassau 
phosphate into England. 

Alter these general remarks on German, Nassau, or Lahn 
phospliate, as it ft called indiscriminate!} in England, I wish to 
direct attention more esjiecially to the chemical composition ol 
a number of representative specimens and cargo-samples which 
have passed through my hands during the last ten years. In 
the first place, I subjoin detailed analyses of three selected 
specimens which I picked up at Staffel, on the occasion of a 
visit of inspection to the phosphate mines in the valley of the 
Lahn. 


DlETAnJED OoMPOSITION OF ThbKE SpBOIMXNS OF BlOH NaBBAU 

Phosphate (Staffelitb). 


«W8ier 

’^Phosphorio acid 

Lime 

Oxide of iioa 

Alumina 

Magnesia 

Fluorine (by differenoe) 
tChrbonio acid .. .. 

fiulphuiicadd .. .. 

tiiUoa 


* Equal to tfibasio phosphate of lime, 
t Equal to earbonate of lime 


Ko.3. 



79’01 

4-25 


Tlye analyses of No. 1 and No. 2 were made with aekicted 
pieces of the light green ciystalline semi-transparent incrus- 
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tations which occur here and there on Staffelite. No. 3 expresses 
the composition of a white botrjoidal specimen from Staffel. 

In the next place, 1 shall quote several complete analyses 
which I made of cargo-samples of rich Nassau phosphate. 

Detailed Composition of Three Samples of German PHospnATEs. 



Ho. 1. 

Ho. 2. 

Ho. 3. 

Moibture and wator of combination 

1 1'78 1 

2*74 , 

2*91 

* Phosphoric acid 

1 y5*73 1 

30*91 ' 

30*24 

liimo < 

44*22 1 

43*81 

41*58 

Magnesia * 

•42 



Oxide of iron .. . 

7*38 

6*66 

8-86 

tCaibonio acid ' 

1*65 1 

2-18 

1*89 

\lumiTiA and fluorine 1 

1 5*34 1 

S*45 

3*90 

Insoluble siliceous mattci 

[ 3*48 

5*25 

10*62 

* 

1 100*00 

10*000 

100*00 

* Equal to tribasic phosphate of lime 

t Equal to carbonate of lime 

1 77*09 

1 07*48 

66*01 

I 3*75 

1 4*95 

1 

4*22 


It will be seen that these three samples contained a consider- 
able amount of oxide of iron, and only a moderate percentage 
of carbonate of lime. Notwithstanding the high percentage of 
phosphate of lime in No. 1, this sample contained rather more 
than 7 per cent, of <ixidc of iron, and had a reddish-brown 
colour as deep as that of the two other samples. 

There was nothing in the appearance of No. 1 indicating its 
superior character in comparison with No. 2 and No. 3 samples. 
On the contrary, any person judging it by its brown colour might 
have been excused for taking it to be low-quality phosphate. . 

(Colour, then, cannot be relied upon in forming a correct esti- 
mate of the Quality of Lahn phosphate. It is true the highest 
quality samples are generally white or light yellow, but at the 
same time I have met repeatedly with nearly white samples, 
which, on analysis, did not turn out to be particulawly rich in 
phosphoric acid ; and No. 1 is an example of a decidedly brown- 
coloured mineral phosphate, which was found to be unusually 
rich in phosphate of lime. Generally sjpeaking, the appearanro 
of most phosphatic minerals affords but little insight into their 
true character; and this remark holds good, specially in the 
case of German phosphates, which vary more than, perhaps, 
any other class of phosphatic minerals. Physical propei^es do 
not sufficiently distinguish high-class from low descriptions of 
Nassau phosphates, and chemical analysis alone reveals their 
real value. 
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In further illustration of the variable character of German 
phosphate, I quote the following analyses of cargo-samples : — 

General Composition of Various Samples of Nassau, or Lahn 

Phosphates. 



1 No. 1. 

No. 2. 

1 Ho. 8. 

* - 1 
No. 4. 

No. 5. 

No. 6. 

Moisture and water of oom-\ 
bination J 

1 

2- 32 

2*40 

2*42 

2 54 

1*39 

j 3*86 

"'Phosphoric acid 

33*:I9 

32 O.'! 

.31*08 

30*52 

26*67 

! 26*02 

Lime 

•i:rr>2 

41*44 

42*53 

42*20 1 

1 38*27 

1 37 62 

Oxide of iron 1 

1 397 

1 


( 

.3*41 

1 5*06 

Alumina, fluoiine, carbon io| 
aoidf &c /i 

9*49 

j.o. 

V>-77 

1 

1 

8*C5 

1 10-32 

Insoluble siliceous matter . . 

5 21 

7*17 1 

1 8-20 

8-58 1 

21*61 

' 17-12 

|100*00 

100*00 

'lOO-OO 

100*00 1 

100*00 

100*00 

♦ Eqiinl to triba-sic pliOb-» 
pbate of lime . . . . / 

73*11 

09*90 

07*85 

CC-C3 i 

1 

' 58*22 

1 56*80 


It may be stated that impure varieties are much more abun- 
dant in the Lahn valley than those richer in phospl|oric acid. 
Although the quality may be considerably raised by the plan 
adopted in the German phosphate mines, of sifting and washing 
the impurer sorts, a large proportion of the mine-produce is too 
poor in phosphate of lime to repay the cost of exportation to 
England, for unless a cargo contains about G5 per cent, of phos- 
phate of lime, German phosphate cannot be profitably sent into 
this country. 


8. French Phosphate. 

The discovery of mineral phos])hates in the valley of the 
Lahn, in Nassau, has lately been eclijised by that of extensive 
and valuable phosphatic deposits in the valley of the Lot, a 
tribatary of the river Garonne, which flows through the upper 
and middle beds of the Jura and the lias formations. During the 
last few years large quantities of phosphate have been imported 
into England from the South of France. This phosphate is 
Icnovn in England under the name of French, or ]i()rdeaux 
pboiphate, it being usually shipped from that port. Like Lahn 
pbMphate, the French deposit occurs in pockets, and varies 
gfOauy in ap^arance, texture, and in its chemical composition 
and commercial value. 

Occ^onally rVcnch phosphate is found in snow-white com* 
pact masses of a moderate degree of hardness, and breal^iog 
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with an earthy fracture. More frequently it has an opal-like 
appearance, a greyish colour, a waxy lustre, and conchoidal frac- 
ture. The white and opal-like specimens I find are very rich 
in phosphoric acid, as are also those which occur in botryoidal 
masses, or stalactitic forms. 

The more ordinary kinds have a yellow or brown colour; 
they are dense and hard to grind, but readily decomposed by 
sulphuric acid, and well adapted for the manufacture of high 
grade superphosphates. 

Inferior samples usually have a dark brown Colour, or they 
appear as mottled and irregular masses or breccias, closely re- 
sembling some descriptions of Lahn phosphate, from which they 
are hardly distinguislidble in appearance, or by their chemical 
composition. 

VVhen French phosphate was first brought into the English 
market, it frequently contained over 74 per cent, of phosphate 
oi lime, Jind rarch less than 71 per cent. It would appear 
that at first only the richer deposits were worked in France 
and sent over to England, probably with a view of securing a 


good reception to the newly discovered deposits. 

The percentage ot phosphate of lime in high quality samples 
examined by me during the last two years has been somewhat 
lower than formerly ; and cargoes containing on an average not 
more than from 58 to 05 per cent, are now not unfrequently 
shipped at Ilordcaux for the English market. It thus appears 
that either the best quality of French phosphate is already 
becoming somewhat scarce, or that the increasing demand for 
phosphatic materials necessitates the exploration of the more 
abundant dejmsits of an inferior quality. 

I have not seen anywhere a full analysis of Bordeaux phos- 
phate; I therefore subjoin the results (p. 418), which I obtained 
in carefully analysing two cargo-samples which I received in 


The sample No. 1, it will be seen, contained 77^ j^r cent, 
of phosphate of lime, a little oxide of iron and alumina, and 
about 4 WT cent, more carbonate of lime than the second 
sample, which also contained but little oxide of iron, but a good 
deal of alumina. 


In the next place I put on recoi^ a few analyses of high, 
medium, and low quality samples, all taken from cargoes im- 
port^ into England during the current year. 

All these samples rank with the highest class of mineral 
phosphates ; some apparently contain rather more carbonate of 
lime than others, but all contain but little iron and alumina. 
They all had a light yellowish-grey colour. 
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Detailed Ookpobiudn of Two Samples of Bioiz Bobdeaux 
" Phosphate, 


Moisture .. .. .. 

Water of oombination 
*PhoBpborio acid .. .. 

liime 

Mag;neBia 

Fluorine (by difference') .. 
fCarbonio acid .. .. .. 

Sulpburio acid .1 .. .. 

Oxide of iron 

Alumina 

Insoluble silioeouB matter 


* Equal to tiibasic phosphate of lime . 
t Equal to carbonate of linie 


Ho. 1. 

1 Ho. 2. 

2-28 

3-28 

2-52 

1-24 

S 5-51 

33-72 

47-81 I 

1 44*23 

•12 1 
•89 / 

1*74 

5-06 

3-26 

•61 

, , 

2-80 i 

2-66 

6-42 

2-37 

3-45 

100-00 

100-00 

77 52 

' 73-61 

11-50 

7-40 


Gehebal Composition of High Qoalitt Fbenoh Phosphates. 


Moisture I 

Water of combination . . > 

*PllosB|iorio acid 

liime 

Oxide of iron and alumina,! > 
earbonie acid| &o jl 


* Mqml to tiibasic phos- 
phate of lime .. .. 


Ho. 1. 

1 

' Ho. 2. 

Ho. 8. 

Ho. 4. 

Ho. 6. 

Ho. 6. 

Ho. 7. 

2-60 

2-62 

2-90 
1-01 , 

3-01 

2-11 

3-07 

•50 

}3-43 

8-50 

4-2;; 

34-46 

o34-91 

84 01 

35-»0 

84-91 

34-71 

88-34 

46-11 

48-16 

46-77 

46-14 

47*79 

46-78 

48’ H 

10-77 

9-44 

1 

11-61 

12*40 

12-07 

11-01 

10-6] 

) 3-44 

3-58 

1 

2-49 

2-59 

1-80 

4-05 

8-68 

|100-00 

,100-00 

O 

o 

s 

100-00 

100-00 

100-00 


1 

' 75-28 

j 76-21 

74-24 

j 77-06 -i 

■!tf21 

1 75-77 

73-78 


OOKFOUTION OF FbHNGH PHOSPHATE OF MeDIUH QtTALITF. 
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A glance at the preceding analyses will show that the relative 
proportions of lime, and of oxide of iron and alumina, in the 
several samples vary to a much greater extent than the percent- 
ages of phosphoric acid ; from which it appears that some of the 
samples, for instance No. 2 and No. 5, contained a good deal of 
oxide of iron and alumina, partly combined with phosphoric 
acid. 


Composition of Fbenoh Phosphate of InfsAiob Quality. 



Vo. 1. 

Vo. 2. 1 

Vo. 8. 

Vo. 4. 

Vo. 5. 

Vo. 6. 

Moisture 

Water of combinatiou 

99 

0-48 

j- 5*04 

6 ‘81 

i 

5*64 

.*5-62 

0*92 

*ni 08 phoric acid 

•26*06 

20*45 

26*96 

26*45 

25*02 

24-46 

Lime 

32*92 

38*39 

31-51 

38-39 

36*98 

84*65 

Oxide of iron and alumina, V 
carbonic m id, &o . . . . j 

' 23 42 

19 83 

21*63 

1 

19-83 

19*90 

23*86 

Insoluble siliceouB matter .. 

9-53 

1 9*69 

14*09 

9-69 

' 12*48 

' 10*11 


100*00 

1 

jlOO 00 

100 00 

100*00 

'ioo*oo 

1 

100*00 

* Equal to tribasic phos-1 
phato of lime . . / 

' 58-20 

1 

' 57-74 

66-07 

1 

57*74 

^ 54-62 

1 

' 53*40 


Most of these and other inferior samples of French phosphate 
which I have analysed this year contained a large proportion 
of phosphate of iron and alumina, as well as hydrate oxide of 
iron and alumina ; and in this respect they intimately resembled 
inferior and impure Lahn phosphates. 

Both the German and French phosphates of low quality, 
showing from 50 to 54 per cent, of phosphate of lime, contain 
more oxide of iron and alumina than samples of English copro- 
lites equally rich in phosphoric acid, and are not worth a much 
money as the latter. 

9. South Cabolina, ob Chablebtok Phosthates. 

Phosphatic nodules, similar in many respects to the coprolites 
of the London Basin, have of late years been discovered in great 
abundance in the calcareous strata of the Charleston Basin. 

^ Although the material which at the present time is largely 
Imported into England under the name of South Carolina, or 
Chuleston phosphate, was known perfectly well in 1843, and 
prorabl^ M early as 1795, its value remained undetected ; and 
until Within the last seven years it was regarded as worthless for 
all practical purposes ; nor was its true chemical character knoum 
previous to that period. The first shipments that can be traced, 
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as made with a view to bring its value and utility before the 

S ublic, it ap^ars was made on the 4th December, 1867, by 
[essrs. W. D, Dukes and Co., to Mr. Geo. E. White, New 
York ; on the 15th Dec’ember, to Dr. Clements, of Baltimore ; 
and on the 19th December the Charleston Mining and Manu- 
facturing Company shipped, per steamer ‘ Falcon,’ to Geo. P. 
Lewis, of Philadelphia, sixteen tierces. 

Professor Tuomey, in his ‘ Geology of South Carolina,’ p. 153, 
says : — 

‘‘The calcareous strata of the Charleston Basin occupy fin 
irregular area of 55 to (10 miles, extending from the Santee on 
the east, to the Ashepoo River on the west, and lying between 
the Atlantic Ocean on the south and east, and the limits of the 
Buhrstone formation on the north. 

^ “Of these the Santee beds are geologically the lowest and 
oldest, and consist of thick beds ol white limestone, marl, and 
green sand. They dip or slope gently towards the south, and 
underlie the newer Eocene mfirls of the Cooper and Ashley 
rivers, of which those of the Ashley are most recent, and con- 
stitute the top of the Eocene series. 

“The combined thickness of these with those of the Santee 
beds is reckoned at (iOO or 700 feet. The beds underlie the 
city of Charleston, as proved by borings taken in 1824 from the 
Artesian well ; and extend under the harbour, as shown by speci- 
mens of marl brought up by the anchors of vessels ; and also by 
borings from the well at T^ort Sumter, which, at 300 feet, brought 
up the green sand of the Santee beds.” 

On page 235 he states : — 

“ The other marls and marlstones of the State present every 
variety, from a pulverulent mass to the solid rock. . . . They 
are rich in calcareous matter beyond example ; oiri in addition 
to this, they contain phosphate of lime in very valuable pro- 
portion. This exceedingly interesting ingredient is found most 
abundantly on the marls of the fish bed of the Ashley, where 
it is derived from the bones of marine and land animals 
buried in that deposit. The remains of crustaceous animals 
found in nearly all the beds indicate another source of this 
aubstance.” 

In or about the year 1844, Professor Holmes published the 
results of his experiments on “Marling” in the columns of the 
^ South Carolina Agriculturist and in describing the super- 
position of the beds in his inarl-pit, mentions a remarkable bed 
of nodules as “conglomerates,” 12 inches thick, bedded in the 
clay and sand, which overlaid the heavy beds of marl below. 
Whilst searching for phosjihatio materials. Dr. Pratt found in 
1867 that a bed or stratum, outcropping within ten miles of 



used fm* Agricultural Purposes, 421 

the city’ of Charleston, contained phosphatic nodules in great 
abundance. 

This bed or stratum, Dr. Pratt says, has been long known 
in the history of the geology of South Carolina as the Fish Bed 
of the Charleston Basin. It is found outcropping on the banks 
of the Ashley, Cooper, Stono, Edisto, Coosaw, and Combahee 
rivers, or their tributaries; but it is developed most heavily 
and richly on the Ashley, and no doubt extends along the coast 
east, and especially west, to unknown limits, and has been found 
as far inland as forty or fifty miles. 

According to the same authority, the bed varies from 17 to 18 
inches in thickness, sometimes, though rarely, increasing to two 
or three feet, and in some places it thins out to a few scattering 
nodules on or near the surface. It consists essentially of indu- 
idted, irregular-rounded nodules, buried in an adhesive and 
tenacious blue clay and sand ; sometimes, however, it exists in 
continuous beds, or large lumps, or conglomerates of soft chalky 
consistency, as if it had been originally a soft pasty mass of phos- 
phatic mud, that has since become semi-consolidated. Asso- 
ciated with these are a most wonderful assortment of animal 
remains, among which bones of marine animals are so abundant 
as to have induced Professor L. Agassiz, twenty years ago, to 
call it “ the Fish Bed of the Charleston Basin.” 

But the chief supply of phosphate of lime is not to be found 
in the fossil bones, but rather in the nodules, which appear 
to constitute in some places from one-third to one-half of the 
entire weight of the stratum. 

The area of the bed containing phosphatic nodules in work- 
able quantity is stated by Dr. Pratt to be not less than 40 or 50 
square miles. The phosphatic nodules lie along the water- 
courses of the country, over the area mentioned above ; on the 
banks of the rivers and smaller steams, and of the swamps now 
or formerly discharging their waters into these streams ; and are 
not found in any abundailco or available quantity beyond 400 
or 500 yards from the water-courses and swamps. They arc 
generally found in the detached deposits at very irregular in- 
tervals along the banks. The means requisite for making even 
a rough approximation to the area they actually occupy are not 
easily attained, and probably they occupy less ground than has 
been stated. 

The phosphatic nodules are genemlly rough, and irregular in 
form, water-worn and rounded, and of light yellow or brownish 
colour; they are tolerably soft, cavernous, often perforated by 
boring shells, and show casts of fossils. Fish teeth and frag- 
ments of )x>nes are also frequently associated with them. 

There arc two kinds of Charleston phosphate, the land and the 
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river deposit. The land phosphate deposit is lighter coloured 
and softer than the river phosphate, it is altogether dug by 
hand with spade, pick, and shovel, a portion being taken from 
the sand that over^es it ; but the main yield is from the clay 
in which it is imbedded, and which is the best land rock. But 
the clay, wo are told, is hard to separate, requiring much care 
and time to remove it by washing ; while' that found in the 
sand readily yields to the action of water, and is less expensive 
to clean. The land phosphate is private property, and mostly 
owned by the parties who work it ; or it is rented by them, or 
worked in shares, or for a subsidy, and they pay no tax or royalty 
to the State for removing the rock. 

The first importations of Charleston or South Carolina land 
phosphate were not washed properly, and generally contained 
a larger percentage of sand than more recent cargoes brought to 
England. 

The following analyses of two samples of Charleston land 
phosphate made in my laboratory show its composition in detail. 

Detailed CoMrosiTiov or Tw*o Samplizs op South Caeolina 
Land Phospuate. 



No. 

1. 

No. 2. 

Moisture 

■1 ‘i 


5-38 

Water of combination 

I ^ 

Yo 

1-79 

*Aosphoric acid 

24 

15 

24*66 

Lime 

. 1 ' 

78 

3718 

Magnesia 

. 

57 

•76 

Oxide of iron 


99 

4-15 

Alumina 

. 1 3' 

20 

4-90 

tOarbonic acid 

. I 2 

91 

4-08 

Sulphuric acid 

1' 

'84 

^not determined. 

Alkalme chlorides (common salt) 

2 

15 *4 

Fluorine and loss 

• I 3' 

50 

205 

Insolable siliceous luatlcr (line sand).. 

• , ^ 

n 

15*05 


1 100' 

1 

00 1 

[ 100-00 

* Equal to tribasic phnspbatc of limo 
t ^nal to carbonate of lime 

52 

1 

72 

1 

53-83 

G 

61 

0-27 


Charleston land phosphate is readily ground to a fine powder. 
It contains less carbonate of lime than good Cambridge copro- 
litoi, bat rather more oxide of iron and alumina, and siliceous 
matter* The proportion of phosphate of lime in Charleston 
land i^Qspbate seldom exceeds 55 per cent., and frequently it 
is less* v^en treated with sulphuric acid it makes a good 
supeiphoqilliate^ and on the whole is preferable to, and rather 
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more valuable than, Suffolk or Bedfordshire coprolites of an 
equal percentage of phosphate of lime, but more largely con- 
taminated with oxide of iron and alumina. 

For commercial purposes full analyses are not required, and 
from a large number of such analyses 1 select a few in illustra- 
tion of the extent of variation which actually occurs in this 
<)escription of phosphate. 


OouposiTiOK OF WiLLiMAN*8 IsLAND Phosphatb (South Carolina 
Phosphate). 



Ho. 1. 

Ho. 2. 

Moistuio (iTid water of oomliiiiatioii 

4*32 

3-13 

^LMiosphotio aeid 

24-63 

24*85 

Lime 

37-43 

37-01 

< )xi(lo of iron and alumina, carbonic acid, A.C. . . 

15-38 

17-76 

Inmduble ttilioeoiiN mutUr 

18-29 

17-25 


100-00 

1 100-00 

* Kqual to tribasic phosphate of lime 

53*77 

! 

1 

1 St-25 

1 


Composition of South Cauolina Land Phosphates. 



Ho. 1. 

Ho. 2. 

Ho. 3. 

■ 

Ho. 4. 

Ha 6. 

Ho. 6. 

Ho. 7 

Moibturc 1 

W .itor of combination . . . . j 

1 

7-40 * 

1 

2-29 

10-30 

3-98 

' 

8-01 

/ 6-51) 
\ 1*09 

7 69 
1 34 

*Pho8pho)ic acid 

26-50 

24-29 

22-06 

25*47 

23*93 

24-80 

23-85 

r inic 

87-20 . 

38-71 

37-24 

40-11 

36-75 

38-84 

36-41 

< Kide of iron and alumina a 
inaKi^osia, carbonic ucid , Ac./ 

16-27 1 

1 

17-28 

16*46 

18-82 

16-88 

17-01 

16 54 

1 

Insoluble Biliceous matU^r .. 

12-63 1 

17-48 

14‘95 

1 11-62 

14-48 

11-67 

' 11-67 


100 00 1^00-00 

100-00 

100-00 

100*00 

100*00 

100 00 

^ l-Aiuul to tribasic phos-\ 
pliuto of lime .. 

57-85 . 

1 

53-02 

1 

48-16 

1 

< ,55-60 

i 

52-21 

1 

51*14 

1 

50 -On 


It will be seen that the composition of Charleston land phos- 
phate varies to some extent; the deficiency of phosphate of 
lime in some samples is principally due either to an excess of 
Avater in the cargo, or to the phosphate not having been washed 
with sufficient care, whereby it has not been deprived as much 
as possible from adhering sand. 
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The Charleston river phosphate has a dark grey, almost 
black colour, and is much harder than the land phosphate. It 
generally contains a little iron pyrites, and \vhen well washed 
and dried is fully equal to the best Cambridge coprolites for 
the manufacture of superphosphate, as the following analyses 
will show : — 

Composition of Cabolina Eiveb Fhosphateb. 



No. 1. 

No. 2. 

No. 3. 

' No. 4. 

No. 6. 

No. 6. 

No. 7. 

Moisture | 








Water of combination and| 

1 4‘07 

1*56 

2*57 

' 2 C4 

1*86 

1 2*89 

2*5b 

loss on ignition .. ..) 


1 

1 


1 



*Phosphatic acid 

l^e 

Magnesia, carbonic acid,l 
oxide 01 iron, alumina, &c./ 

28*44 

26*89 

1 27*11 

26*97 

26*89 

27-14 

25*31 

45 07 

42*28 

42*79 

42*54 

42*43 

42-45 

39-37 

15 16 

18*47 

17*54 

17*57 

17*39 

• 17*80 

, 16*19 

Insoluble siliceous matter .. 

7*26 

10*80 

9*99 

10*28 

11*-13 

1 9*42 

16*55 


100*00 

100*00 

100-00 

100*00 

100*00 

100*00 

100*00 

* Einial to tribofeic phos-l 
pnateoflime .. 

02*09 

’ 58*70 

59*18 

58*87 





Most of the cargoes of Charleston river phosphate which have 
arrived in England during the last two years, 1 have found richer 
in phosphate of lime, and more valuable, than the great majority 
of the shipments of land phosphate, samples of which have, 
during that period, been sent to me for analysis. ^ 

‘‘The river deposit being mined from the navigable rivers, the 
property of the State can only be mined by consent of the 
Legislature, which has granted charters to tivi^^tompanies, re- 
quiring them to pay to the State one dollar per ton royalty for 
every ton mined and removed. This deposit is worked by 
hand from April to September, bbt the business proper is done 
by machinery, which is worked at all times of the year. And 
as the rock is raised through the water, either out of the mud 
or sand, it is easily separated by the washers that accompany 
the dredges. This deposit fiilrnishcs the bulk of the supply 
DOW received.’’ 

The pieceding paragraph is taken from an official r^rt com- 
piled and published by the Charleston Chamber of Commerce 
on the Trade and Commerce of the city of Charleston, S. C., from 
Se^nober 1, 1865, to September 1, 1872. 

The same Report gives some interesting statistics respecting 
the pepdiiction and shipment of Charleston phosphates. Amongst 
other particulars it supplies the following Tables: — 
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I. A SiATX&nsNT,!!! Tons, of iho Quantitt of Gbudi Phosphate Bock 
sliipped to Fobeion and Dohestio Pobtb up to July 1872. 


Date 

Shipments 

To Foreign 
Ports. 

Tol>omestlc 

Ports. 

Total. 

Grand Total Value 

1867 

1868 

1869 

1870 

1871 

1872 

fFrom Charleston! 
1 and Beaufort / 
Ditto .. .. 

Ditto .. . 

Ditto .. .. 

Ditto .. . 

Ditto to 1 July 

Ions. 

208 

3,760 

13,652 

42,923 

29,682 

Tons 

6 

11,654 

24,511 

40,099 

21,869 

17,941 

Tuns. 

6 

11,862 

28,271 

53,751 

64,792 

47,623 


Totals 90,225 

Gonsumod by Local Companies 



11,450.000,000 

000,000 

Oiand ToLtI 

116,080 

242,415 

$1,700,000,000 


II. A Statement, in Tons, of the Quantity of Cbude Phosphate 
shipped in each Year, from January 1, 1867, to July 1, 1872. 








1878 

Name or Snippcn 

1667. 

186S. 

1B69 

1870. 

1871. 

to 







Jnlyl. 

AVando Mining and! 
Manufacturing Go. 1 

1 Sample 

2.279 

241 

562 


.. 

Clinrlvston Mining and] 
Manufacturing Co. / 
A J and 0. A. Moses.. 

1 

1 6 

1 4,383 

10,865 

15,590 

11,881 

17,723 

t •• 

681 

2,484 

5,023 



Hurd Farm, C. H. and Co. 


,, 

ifni2 

3,438 

350 

500 

C 00 S. 1 W Comany . . 

Mai me and Biver Mining! 
and Manufacturing Co./ 

.. 


• • 

3,262 

1,829 

19,837 

4,331 

11,390 

if S. Cameron .. .. 



27,3 

4,179 

289 


Oak Point Mines .. .. 



180 

2,300 

9,450 

4,080 

Williman'i Island Oo. 

,, 



800 

8,615 

1,200 

IViflc Guano Company 


500 

800 

2,300 

4,200 

3,.500 

CliuHim Company .. 

. 




1,0.30 

752 

Palmetto Company 
CaioUna Fertiliser Go. 


1 

1*260 

5,^ 

1,976 

4,197 

444 

1,250 

W. L Dawson 


862 

2,287 

2,359 

2,795 

F. U. Trenholm 

Asliley Mining Company ! 

•• 

3,000 

1 3,000 

*• 



Williums iSwdleton ) 

•• 

250 

2,00(r 

2,250 

1,500 

,, 

C 0. Pinckney .. .. 



200 

270 

i 520 

610 

Sundiy shippers .. 

** 

’ 7 

1 3,069 

5,419 

1,878 

1,888 

Total tons .. .. 

IS 

11 nno 

! OQ 971 

55,751 

64,792 

47,623 



Ai ,CHI« 



Consumed by Local Com-! 
pames f 


400 

8.G67 

11,490 

9,306 

11,137 





Totals 1 

6 

12,262 

81,958 

65,241 

74,188 

58,760 

Total tons 






242,415 


« • 


■■ 


• t 


2 F 
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10. SoMBBERO Phosphate. 

Sombrero rock-phosphate is found on the small uninhabited 
island of Sombrero, one of the group of the Leeward Islands in 
the Caribbean Sea, situated about 60 miles east of the Danish 
West Indian Islands, and the same distance from Guadeloupe. 

This valuable rock-phosphate was noticed in my paper pub- 
lished in 1861, in which a number of detailed analyses of it will 
be found. 

At one time large quantities were imported into England ; but 
at the present time not many cargoes are sent to this country, 
and it is to be feared that the greater portion of the accessible 
rock has been quarried and carried off. 

In 1865 a Company was formed for the purpose of working 
and exporting this phosphatic rock ; but, mainly on account of 
insufficient capital, it failed in 1870. llowe\er, the liquidator 
of the Company managed the business of the creditors so favour- 
ably, that in 1871 a new Sombrero Company w'as constituted, 
with whom rests, at present, the exploration of the phosphate 
still existing on the island. 

At present the rock is worked under the lc\cl of the sea at 
much expense, and tlie exportation is effected under considerable 
disadvantages, for the island is surrounded by coral-reefs, and 
ships arc therefore obliged to cast anchor at some distance 
from the island, and to take in their cargo from lighters ; and 
during the stormy season, extending from September to Januarj , 
the shipping has to be suspended altogether. 

The following is the composition of four cargoe 9 i|||mported 
into England in the course of the current ^car: — 


Composition of Somdbxbo Phoseute. 



Ho. 1. 1 

1 

Mo. 2. 

Mo. 8. 1 

Mo. 4. 

Moisture 

Water of combination 

s' 14 1 

7*03 1 
1*G4 1 

7-68 

1-49 

\ 8-92 

*Pho8phoric acid .. .. 

S2 82 1 

32*45 

81*70 , 

^ 81*78 

lame * 

45*.';3 

46*11 

, 45-92 

45 69 

tOarbonic acid 

5-58 

7 33 

7*30 

5 09 

Oxide of iron and alumina, Ac. .. .. 

7*14 

4*29 

4-87 

7*07 

Insoluble ^ioeous matter 

•‘>9 

1-15 

1 1-09 

•60 

* 

100*00 

100-00 

100-00 

100-00 

* Equal to tribasio phosphate of lime .. 
t Equal to carbonate of lime .. •• 

' 71-65 

70*84 

1 

69*20 

1 69-27 

1 12-68 

16 64 

16*59 

j 18-61 


The Sombrero phosphate of recent importations is a light* 
coloured and tolerably porous material, which is readily ground 
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to a fine powder. It contains but little oxide of iron and alumina, 
but rather more carbonate of lime than in former years, which 
appears to indicate that at present the phosjihate is mined in 
close proximity with the coral rock on which it rests. 

11. Navassa Phosphate. 

The small uninhabited island of Navassa is another island in the 
Caribbean Sea which supplies a phosphatic rock. It is situated 
in 18® 25' north latitude, and 75° 5' longitude west of Greenwich ; 
33 miles south-west of Hayti, and 72 miles east of Jamaica. 

It appears to be a coral island raised from the sea ; and, like 
the island of Sombrero, it is surrounded by coral reefs, which 
greatly impede the shipment of the rock. 

The coral rock which forms the framework of the island is 
full of cavities, and these arc filled with phosphatic mineral 
deposits of a reddish-brown colour. 

The bulk ol the deposit consists of globular grains of phos- 
phate of lime, cemented together into hard masses and contami- 
nsited with a good deal of oxide of iron and alumina, some 
carbonate of lime, and siliceous matter. , 

Navassa phosphate, like most minerals of a similar character, 
varies in composition, as will be seen by the following detailed 
analyses of three samples, made in my laboratory : — 

Detailed Composition of Navassa Phosphate. 


1 1. 

KaS. > 

1 

No. 8. 

Moisture 

5-91 

8-50 ' 


Water of oombiaation and organic matter 

5-46 

4-15 

> 1.3 Oo 

^Phoipliorio add 

81 18 

28-47 

31-15 

Lime 

37-70 

34-07 

38-58 

Magnesia 

tCarbouic acid | 

2*38 

•45 

2-30 

2-29 

Oxide of iron | 

418 

4-49 ' 

3-98 


9-11 

9-48 

\ 

Sulphuric acid, fluorine, Ac 

1-10 

1-81 

> a ou 

Inablublo silicoous matter 

2-92 

G-28 

1 2-62 


100-00 

100-00 

100-00 

* ^ual to tribasio phosphate of lime .. 
t Efiual to carbonate of Time 

68-07 

5-41 

1 

62-15 1 
5-22 1 

1 

68-01 
, 5-20 

1 


The jtotal amount of lime in Navassa phosphate is insufficient 
to^ form, with the carbonic and phosphoric acid, carbonate and 
trihasic phosphate of lime, and consequently a portion of the 
phosphoric acid must be united either with oxide of iron or with 

2 F 2 
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alumina, or probably both. Navassa phosphate, it will be seen,, 
contains rather much oxide of iron and still more alumina, two 
constituents which lower the commercial value which it would 
otherwise possesi^ inasmuch as superphosphate, made from this 
material, becomes poorer in soluble phosphate of lime, after it 
has been kept some time, than it was when first made. This 
remark applies to all raw phosphatic minerals containing much 
oxide of iron or alumina. The acid employed in dissolving 
such ci-ude phosphatic minerals at first attacks mainly the 
phosphate of lime, and changes it into soluble phosphate and 
sulphate of lime ; but, on keeping, the acid soluble phosphate 
reacts upon oxide of iron and alumina, and to some extent parts 
with its acid, viiich, combining with the latter to form insoluble 
phosphate of iron and alumina, causes the precipitation of a cor- 
responding quantity of insoluble phosphate of lime, or in other 
words, iron and alumina lead to the reduction of soluble phos- 
phate of lime in superphosphate. 

The following analy^s express the composition of some 
samples imported into England during the last two years : — 

Composition of Navassa Phosphates. 



Ko 

1 

j No 

1 

2. 1 

1 No. 8 

No. 4 

' No. 6 ^ 

^No.e 

Moidture, water of com1niia-t 
tion, and Iosh on beating / 
*Phospuonc acid 

12 

08 

1 

10 

90 

I 13 99 

12 55 

9 35 

10-53 

30 

21 

31 

08 i 

1 30 04 

31-90 

31 85 

29-60 

Lime 

35 

32 

36 

54 

35 99 

36*09 

1 87-91 

1 81-72 

Magnesia, caibonic aci(], oxidt \ 
ot iron, alumina, &c, .. . / 

19 

Uo 

17 

78 1 

1 17 04 

16-91 

17-99 ' 

1 

' 25-4.1 

Insolublo siliceous matt* r .. 

2 

71 

3 

70 

2*94 

i 2-55 

2-90 

2-70 


100 

00 

100 

00 

100 00 

100-00 

100-00 

100-00 



13. St. Martin’s Phosphateh. 

Rock-phosphates are also found on St. Martin, a small island 
belonging to the group of Windward Islands, situated 18*5° north 
latitude, and 63*4° west longitude, in the West Indian Sea. 

The character of the phosphate deposits on St. Martin varies 
a great deal, and care and attention have to be exercised in mining 
and separating the more valuable and richer deposits from the 
inferior minerals which are intermixed with the coral rock on 
which the phosphate is deposited. 

The variable character of these phosphatic minerals will be 
recognised by an inspection of the following analyses which 1 
made of a number of samples from St. Martin 
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Composition of St. Mabtin’b Phosphates. 



Ho. 1. 

So. a. 

S0.S. ^ 

Ho. 4. 

1 

Ho. 6. 

Ho. 6. 

Moisture and water of oombi-^ 

5*50 

5-15 

4-01 

2-94 

2 26 1 

5-69 

"Pliosplioiic acid 

36-94 

35-69 

85-22 

31-18 

28-38 

16-67 

Lime 

48-87 

46-04 

50-15 

53-48 

52-52 ' 

40-88 

tCarbouic ncid 

2-89 

•2-85 

5-79 

10-73 

13-01 

20-60 

Oxide ot iron und alumina, Ac. 

4 78 

7 93 

4-59 

1-14 

3-00 

11-97 

Insoluble siliceous matter . . 

1-02 

2-54 

-24 

-53 

•20 j 

4-19 


100-00 

,100-00 

100-00 

100-00 

100-00 

100-00 

* Etiunl to tribasic plios-1 
phaie of lime . . . / 

80*64 

' 77-91 

I 

76-88 

04)07 

61*95 

36*39 

t Ecjual to carbonate oi lime 

6 57 

1 6-02 

13-15 

24-80 

29-63 

1 

46-81 


The samples No. 1 and No. 2, it will be seen, contained but 
little carbonate of lime, and a high percentage of phosphate of 
lime. No. 3 contained more carbonate of lime, but was rich in 
phosphate of lime, and must be considered a liigh-class phos- 
phate. In No. 4 the proportion of carbonate of lime » rose to 
24 per cent., and that of phosphate of lime i*eceded to (>8 per 
cent. Although rather too much contaminated with carbonate 
of lime, it was still of a quality which finds a ready sale in 
England. No. 5, on the other band, was of too poor a quality to 
bear the expense of freight, and No. 6 was practically useless and 
unsaleable in this country, as it contained a higher percentage of 
carbonate than phosphate of lime. 

The following are more complete analyses of two samples of 
St. Martin's phosphate ; — 


Detailed Composition of Two Samples of St. Martin s 
Phosphate. 


. JJowture and water of combination 

*•1 hosphoric acid 

lame 

Magnesia 

Bulphuric acid 

tCarbonio arid 

Oxide of iron 

Alumina ” 

Inaolublo siliceous matter !! 


• ^nal to trib^ pLoM)h.te of lime . 

t Equal to carbonate oflime 


I 

Ho. 1. I Ho. %. 


5-04 , 

3-56 

24-14 

;«>-i3 

47-69 , 

50-41 

•38 

-22 

•18 1 

•45 

14-20 • 

6-59 

1-51 I 

1*40 

2-99 1 

1*37 

' 8-87 ] 

•87 

100-00 

100-00 

52-70 

76-69 

32-27 j 

14-98 
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The sample, No. 1, contained only 52 cent, of phosphate of 

lime in round numbers, and was so much mixed up with coral rock 
(carbonate of lin^e) that it was unsaleable ; whereas No. 2 con- 
tains a high percentage of phosphate of lime, but little oxide of 
iron and alumina, and not too much carbonate of lime to prevent 
its being classed with high grade mineral phosphates. 

14. Aruba Island Phosphates. 

Another phosphatic rock or mineral has recently been dis- 
covered on Aruba Island, one of the Leeward islands in the 
Caribbean Sea, situated 12° 36' north latitude, and 70 ^ 8' west 
longitude. V 

In 1824 gold was found on Aruba, a Dutch possession, and is at 
the present time explored by the Aruba Gold Mining Company, 
who have also recently obtained a concession from the Dutch 
Government to work and export the newly discovered phosphatic 
mineral deposits on that island. 

The samples of Aruba rock phosphate which ha\ e come under 
my notice are compact hard stone-like masses of a light-brown 
or yellowish colour, with darker cliocolate-biown coloured bands 
and blotches, which give the Aruba phosphate a peculiar and 
characteristic appearance. Veins of calc-spar not infrequently 
interlace the phosphatic mineral, which probably will be found 
even a more valuable acejuisition than the gold-mines. Aruba 
phosphate, 1 find, contains from 63 to 76 per cent, of phos- 
phate of lime, with variable quantities of carbonate of lime, 
oxide of iron, alumina, insoluble siliceous matter, and similar 
impurities usually found in phosphatic minerals. In illustration 
of the chemical character ot Aruba phosphate, 1 subjoin analyses 
of several samples which have recently been sq||fssitted to me foi 
examination ; — 


Composition of Five Samples of Aruba Phosphate. 



No. 1. 

No. 2. 

No 8. 

No. 4. 

No. 5. 

Hefisture and water of combi-l 
nation / 

5-65 1 

3 79 

5-54 

1 3-79 

5-4H 

^Phosphoric acid 

31-1] ' 

33-01 

28-05 

' 33-04 

34-84 

Lime 

41-69 

47-53 

30-18 

1 47-88 

42*91 

f Oarbonic acid 

C C9 1 

I ( 

•98 , 

l) 


Oxide of iron .. 

1 14. *79 

\ 14-60{ 

9-26 

1 14-60 

16-43 

Alnmlna, &o .. .. 

Insoluble sUkeoiiB matter 

^ 14 7^ 1 


17*22 1 

1 


•24 

1-04 

7-87 

; 1-04. 

-24 


100 00 ' 

100-00 

100-00 

100-00 

100-00 

* Bqusl to tribasic phoq>bate\ 
oflime / 

67-91 

72 13 

63-20 ' 

' 72*18' 

76-28 

t Equal to carbooAte of lime . 

15-20 j 

•• 

2-23 

1 

1 

1 ' 
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One sample, No. 3, it will be seen, contained a good deal of 
oxide of iron and alumina, and for this reason was not well 
adapted to the manufacture of superphosphate. The remaining 
samples also contained appreciable quantities of oxide of iron 
and alumina with more or less carlmnate of lime. Three of 
the samples contained as high a percentage of phosphate of lime 
as is found in the best samples of Sombrero Rock phosphate, 
which the Aruba mineral resembles closely in its chemical 
composition. 

There are a number of other small islands in the Caribbean 
Sea on which rock phosphates of more or less value occur. For 
instance, on Pedro Keys a phosphatic deposit is found, in a cargo- 
sample of which I found : — 

Compoeition of a Sample of Pedro Keys Pho^haJle> 

Moisture and water of combination 9 *34 

♦Phosphoric acid .. .. 29*69 

LiiDc 36*01 

Oxide of lion and aliiiJiina, magnesia, carbonic I 
acid, &c J 19 69 

Insoluble siliccoiis matter 5*27 

100* OO 

♦ E(|ual to tribnsic phosphate of lime •• .. 61*81 

This is an inferior mineral phosphate, and not often met with 
in commerce at the present time. 

15. Redonda Phosphate. 

Some years ago a peculiar phosphate, mistaken at the time for 
phosphate of lime, was discovered on the Redonda Island. 

This mineral consists principally of hydrated phosphate of 
alumina, contaminated with more or less oxide of iron and 
insoluble siliceous matter. Most samples contain no lime 
whatever, and in consequence Redonda phosphate cannot be 
used in the manufacture of ordinary superphosphate of lime. 

It is, however, utilised in chemical works for the production 
ol alum, for which several patents have been taken out in Eng- 
land, and it yields, as a by-product in the manufacture of 
alum, impure phosphoric acid, which may be incorrorated with 
salts of ammonia and other fertilising materials, and thereby be 
tranafonned into artificial manures* Redonda, and other kinds 
of crude phosphate of alumina, are also useful after treatment 
with sulphutic acid, as precipitating and clarifying agents of 
town sewage. 

Mewrs. Fotbe. and Price, who have patented the employment 
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of a solution of crude phosphate of alumina in sulphuric acid, 
recommend to mix the finely powdered mineral with a sufficient 
quantity of sulphuric acid to render the phosphate of alumina 
and iron soluble*. A small quantity of the solution thus 
obtained and diluted with some water, these gentlemen recom- 
mend to be poured into foul town sewage, and at the same time 
to add a little milk of lime, when an immediate flocculent 
precipitate is formed, which readily settles at the bottom 
of the precipitating-tank, carrying down with it all the sus- 
pended organic matter and a portion of the soluble organic 
impurities of town sewage, ^and leaving the supernatant liquid 
almost colourless, fairly clear, and inoffensive to smell. 

The dried sewage deposit consists of a mixture of precipitated 
phosphates of iron, alumina, and lime, and contains also more 
or less organic matters (yielding ammonia on decomposition), 
and fine sand, and similar mineral insoluble impurities present 
in town sewage. It constitutes a useful artificial manure. 

The following are the results which 1 obtained from the 
analysis of four samples of Redonda phosphate : — 

Composition of Fovb Sami^leb of Eedonda Phosphatb. 



Ko. 1. 

1 Ko.2. 

Ho. 3. 

1 

iro.4. 

Moisture and water of combination 

23-23 

21-15 1 

! 27-70 ' 

24-20 

*Pli 08 phuric acid 

36’95 1 

37-04 1 

1 10-40 

88-52 

Alumina and oxide of iron 

• 36-38 1 

32-26 ' 

' 25-65 

1 35-33 

Insoluble siliceous oiatter 

3-44 

U-55 , 

27-25 

1-05 


100 00 1 

100-00 

100-00 j 

100-00 

* CorreHi)onding to tiibasic phospbato 
of lime j 

1 

8 ()-ce 

1 tlO*IHi||;s42-35 

84-00 


The samples Nos. 1, 2, and 4, it will be seen, were very rich 
in phosphoric acid ; No. 3 represents the composition of an 
unusually poor sample of Redonda phosphate. 


16. Alta Vela Phosphate. 

Alta Vela Rock phosphate is found on the small island of 
Alta Vela near St. Domingo, and is another form of crude 
phosphate of alumina, which may be used for the same purposes 
for which Redonda phosphate is emplo^d. It appears to vary 
in composition to a greater extent than Redonda phosphate. 

The following is an analysis of a sample of inferior Alta Vela 
phoqphate: — 
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Coinposilion of a Sample of Alta Veia Phosphate. 

Moisture .« 10 'C4 

Water of combination 6*85 

•Phosphoric acid 20*45 

Lime 11*29 

tCarbonic acid 4*01 

Oxide of iron 5*76 

Alumina 13*48 

Insoluble siliceous matter 28*52 


100*00 

* Equal to tribasic phosphate of lime .. 44*64 

t Equal to carbonate of lime 9*11 


This sample 'was evidently a mixture of phosphate of alumina 
with* phosphate and carbon«ate of lime, and a good deal of insoluble 
siliceous matter. 

Other samples 1 have found free from lime, but in all hitherto 
analysed by me 1 have found a considerable proportion of in- 
soluble siliceous matter. On the whole, Redonda phosphate is 
richer in phosphoric acid than Alta Vela phosphate, as will be seen 
by the following results of analyses made in my laboratory : — 

Composition of Three Samples of Alta Vela (St. Dominoo) 

Phosphate. 



' Ho. 1. 1 

Ho. a. 

Ho. S. 

Moisture 1 

Water of combinatiou J 

’’Phosplioric acid 

Oxide of iron 

Alumina 

Insoluble siliceoiin mutter 

[ 18*51 

20*07 

7*38 

1 21*20 
j 32’84 

19'33| 

’ 26*23^ 
7*23 
20-22 
26-99 

4-19 

12-99 

10-86 

2 79 
21 98 
27-19 


, 100*00 

100-00 

100-06 

* Corresponding to tribasic phosphate of lime .. 

1 43*81 

57-26 

j 67-37 


Alta Vela phosphate is a harder rock than Redonda phosphate, 
and of a lighter colour. 


Conclusion. 

All the minerals described in the preceding pages are of little 
use for agricultural purposes, except when they are treated with 
sulphuric acid. I am aware that some, for instance, German 
phosphates, have been usefully applied to the land simply in a 
finely powdered state, and no doubt in the immediate neighbour 
hood where phosphatic minerals of a low quality are found, and 
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are procurable at a trifling expense, they may be used with advan- 
tage in a powdered state, like marl, in large quantities, say at 
the rate of a ton^or more per acre ; but as a rule, phosphatic 
minerals are mainly of use to the manufacturer of superphos- 
phate, whose aim it should be to render, by treatment with sul- 
phuric acid, the insoluble phosphate of lime contained in them 
as completely soluble in water as possible. 

Soluble phosphate of lime is a definite chemical compound, 
and in all respects just as valuable for manuring purposes as 
soluble phosphate obtained from bones. On the other hand, 
insoluble phosphate, in the shape of undecomposed phosphatic 
minerals, has little or no practicable manuring value, whilst in 
the shape of bone-dust it is sufficiently available as plant-food 
to be of considerable value. 

In conclusion, I shall briefly revert to the various conditions 
which affect the commercial value of phosphatic minerals as 
raw materials for the manufacture of superphosphate and com- 
pound artificial manures. 

The commercial value of phosphatic minerals is obviously 
regelated by the percentage of phosphate of lime they contain. 
The richer they are in this element, I need hardly say, the more 
valuable they are, other circumstances being the same, to the 
manufacturers of artifleial manures. 

But the percentage of phosphate of lime alone is not the 
sole measure of their commercial value; and it not infre- 
quently happens that a phosphate having a lower percentage 
o£ phosphate of lime, nevertheless is worth more, weight for 
weight, than another kind richer in phosphate of lime; for 
whilst some impurities, for instance, quartz rock and insoluble 
siliceous matters, do not consume any sulph^c acid, others, 
like carbonate of lime, neutralise or render infective a portion 
of the add which is employed in the manufacture of superphos- 
phate for rendering the phosphate soluble. Any excessive pro- 
portion of carbonate of lime in a mineral phosphate, therefore, 
detracts ixom its value. A moderate percentage of carbonate of 
lime, however, is rather beneficial than disadvantageous, inas- 
much as the carbonic acid which is disengaged from the car- 
bonate when the powdered mineral is treated with acid has a 
tendency to make the superphosphate more porous and bulky, 
and finally to produce a manure in a better mechanical con- 
diitton than it can be obtained from minerals altogether destitute 
of carbonate of lime. 

Again, die commercial value of phosphatic minerals is aflbeted 
in m gesat measure by the percentage of oxide of iroyi wbA 
which they contain ; that is to say, the unit ffnt csejt. 
of of lime is worth more in minerals wUdi Cdntaxu 
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little or no oxide of iron and alnxnina than in others containing^ 
a good deal of iron or alumina. The percentage of fluoride of 
calcium which accompanies most phosphatic minerals likewise 
affects their commercial value ; and in a minor degree their 
value is further affected by their porosity or density, and the 
facility with which they can be reduced to a fine powder. 

Laboratory^ 11, Saliahury’ScyMre^ FUet^streety E.C,, 

July, 1876. 


XVII. — Notes on the Works of Sowing and Consolidation of the 
Dunes or Coast Sand-hills of Gascong, containing information 
obtained from M. A. Cherotj a French Economist^ with a vieto 
to the introduction of similar works on the Sand-drifts that arc 
rapidly advancing over and threatening eventually to destroy 
the City of Beirut, Communicated by General F. CoTTON, 
C.S.I. 

The sand-hills which run along the shores of the Gulf of 
Gascony, and which have been fixed by the process of Bxe- 
montier, extend from north to south from the mouth of the 
Garonne to the mouth of the Adour, having a length of nearly 
120 miles and a mean breadth of 3 miles. 

Before they were fixed by the plantations which have been 
recently made, they advanced each year toward the interior. 
No effectual obstacle to their encroachment having been found, 
they covered all the buildings lying in their path; and had 
buried up to the belfry the old church at Soulac, when Bv^montier 
undertook to fix these masses of sand, and to arrest their progress 
into the interior of the countiy. 

The essential part of the system adopted consisted in sowing 
the dunes with nine-seed ; but as the sands were displaced every 
day by the winas of the coast, it was necessaiy, to ensure a suc- 
cessful sowing, to employ certain means invent by Br^ontier, 
without which no vegetation could have obtained a hold upon 
these moving masses^ 

These precautions are shown in a detailed and exact manner 
in the annexed Specification* 

The sowing, as appears in the Specifieation, is usually made 
with amixtnTO of the seeds of the pme and of the biwan-pl*“t. 

The broom comes up fimt, end, before the jwtytion of 
Ae bfunches (bruAwood) hae ceased te be cAnemous, it ewers 
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the surface with a growth of vegetation which is a more perfect 
protection than the brushwood which first gave it shelter. 

The pine-plants come up much more slowly, and grow, by 
slow degrees, under the shelter of the broom ; but at the end of 
three or four years, or five at most, the pines will have out- 
stripped the broom, and become sufficiently strong to make the 
fixing of the sand complete ; their growth chokes the broom 
which first protected them, and which now, having become 
useless where it is, is made use of as brushwood to coier parts 
newly sown. 

When the jiines have thus choked the broom, the object is 
gained — the dune is secured ; no further work is required except 
to clear out the plantation in proportion to the growth, so as to 
secure the healthiness of the remaining plants, and thus obtain 

forest-produce of great value, from the ground which was 
previously nothing but a danger to the countr} . 

The produce of the first thinnings served also as brushwood, 
and, together with the broom-plants which had lieen cut, afforded 
shelter which enabled the process of sowing to be continued. 

It is chiefly because the whole of the work has been so directed, 
that from the portions already done, in jiroportion as they were 
completed, the means rec^uired for c*ontinuing the sowing were 
obtained, so that it was possible to finish the whole work without 
great expense. 

The average cost of sowing the sands under this system 
amounted to 47.v. per acre, including all additional works, par- 
ticularly those of fencing, which were needed to protect the 
parts first sown from the still drifting sands near them, which 
had not yet been fixed. 

If, in order to bring the work to a more rapid conclusion, 
the supply of branches or brushwood had beenufRIght for else- 
where, the expense would have been double. This increase 
will be easily understood if it is remembered that the sands were 
on the border of a flat plain, on which there were no plantations, 
and that the brushwood must have been brought from a distance ; 
and the carriage would have been the more expensive, because 
in certain parts of the dunes the brushwood must have been 
earned on the back of mules. 

The Specification provides for certain works to be done to 
protect the parts sown, while the process of fixing is still going 
on, from the sand which might be canied over them by the 
wind. Palisades, or wattled fencing with stakes, or of simple 
branches, should be placed round the threatened parts. 

The palisades of planks are more costly at first, but they 
are miiai more effective than the wattled fencing ; and as the 
planks last much longer, the final expense of the palisades 
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generally not higher than that of the wattled fence ; they have 
also been found better, and it is recommended that they be used 
in preference. 

The “gourbet" {Calamayrostis arenarid)^ Syn: Ammophila 
arenaria^ which is ordered to be mixed with the broom and 
with the pines in places most liable to be invaded, is a hardy 
plant, and does not suffer from the proximity of the sea ; and it 
has, besides, a special quality valuable for the purpose in view, 
which is, that in proportion as the sand accumulates round 
its stem it continues to grow without injury, while almost all 
other plants are killed when the sand is raised above the crowns 
of their roots. The gourbct has been known to continue to grow 
vigorously after it had been covered slowly with more than 8 feet 
of sand since it was sown. The stem of the plant buried in the 
sand was nearly 10 feet froip the end of its root. 

The gourbet is, as we have said, a very hardy plant ; and as it 
gi'ows at all seasons, and is not affected by either heat or cold, 
there is no doubt that it would suit the climate of Beirut. 

The sea-pine which grows on the dunes of Gascony is a 
species which succeeds marvellously in the climate of the south- 
west of France ; and besides the timber, it gives a considerable 
produce, in resin, so that it has naturally been chosen in a climate 
which suits it so well ; but it has not succeeded except in a 
temperate climate, an<l does not do well either in great heat oi 
cold. I am strongly of opinion that it would not be grown easily 
at Beirut ; but other species might be found there, more suited 
to the climate, which might be substituted with advantage for the 
sea-pine. The residents in that country arc more competent than 
I can be to know which would be the most suitable species. The 
process of sowing and fixing the driiting sands would in other 
respects remain the same, whatever be the species of pine made 
use of. 

The dunes which luive been sown in the departments of the 
Garonne and of the Landes are, I believe, the highest on the sea- 
coast. Their mean height is from 160 to 230 feet. There are 
some in the middle of the chain which attain the height oi 
2()0 and 300 feet. 

The total surface of the dunes in the two departments is ovei 
200,000 acres. 

The work of fixing these dunes, begun by Bremontier, was 
continued by the engineers who succeeded him, according to his 
system, and was completed in 1862 over the 200,000 acres. 

The system invented by Bremontier is shown in the annexed 
Specification. It has always been applied with the same success. 
1 have often seen, during the progress of the^ work, the most 
violent storms, pr^ucing the greatest destruction in the dunes 



438 


Notes on the Works of Sowing 

that had not then been planted, carrying them forward more 
than 60 feet ; but those completed were not damaged, and those 
under the operation were so little injured that they were restored 
in two or three d^iyar after the storm. 

The expense, as already stated, has been about 47s. per acre, 
or for the whole extent, over 480,000/. 

The value of the dunes when ^planted may be estimated at 
16/. per acre, when the pines begin to yield the resin. 

These 200,000 acres of moving sands, which were previously 
so great a danger, are now covered by a magnificent forest, 
which in a few years will be worth about 3^ millions sterling. 

General Sjpecification for Filing and Sowing part of the Dunes or 
Sand-hills in the Commune of La Teste 

The works of fi\mg and sowing the dunes consist 1st, lu spreading 
the seeds, 2 ndl 3 , in coveiiu,; the movin,; sands by mcaub of branches 
(bni8hwo(i), 3rdly, m bhdteiiiig the jaite sown from the encroachment of 
outside moving amds 

1 So\l IN(r. 

1. The sowing of each acie of dune to be m ule with 18 lbs of pine-soed and 
7 lbs of broom-seed, to which must be added 4i lbs of the seed of “ gourbet," 
CdlamagroBtUi {Ammophila) annarva {Arundo arenaitay Linn ), when the 
dunes are ver^ moveable, and mm h exposed to the action of the bea-wmds. 

2 These quantities of bteds to be sepirately and e\( iily sown immediately 
before the spreading out of the brushwood, in order that tiny may not be clogged 
together or dispersed by the wind 

8. The gourbet-seed only to lie used on the borders of the sowings m those 
parts where the defenees tail to give complc te protection from the outside 
‘dnfti^'sand. 

4 Each acre of dune to be sown with gourbet to have only 13 lbs. of 
the seed of that plant, which is to be mixed with wet sand, so that it may not 
be carried away bj the wind when it is sqwn broadeist 

5. The sowings may tak( place at all seasons, if necessai} to obtain the 
payment of instalments of the eontract price , but it is to make them, 

as much as possible, from the 1st October to the 30tli Apru 

6 As a rule, tlie sowing must not be ma<lc on the steep sloiics of the aand- 
hilln, exc^t during the summer, when the sand is perfectly dry , and care 
must be t^en, Ix^sides, that it is firmly trodden down bv the workmen, that 
the slope may be lengthened, and that the sands lately carried up by the wind 
mnj not slip down, dragging off the coverings 

7. Ihe seeds to be of the lx,st quality ITiose obtainable m the trade 
cannot be trusted. To escaiie all fraud, they should not bo used unless 
approved 1^ the manager. 


, 2. COVEBIXG. 

8, The seeds to be covered with brushwood, cut in fan-shape ; and for this 
purpose all the small brafiches or twigs above or below, which would prevent 
the branches being laid flat on the soil, to be struck ofi with some sharp mstni- 
tnenit and the stems of the branches, where bent or twisted, to m made 
stmil^t by notches cut half through them before they are laid down. 

These btraoebes to be applied as evenly as possible on the surface, and laid 
overlapping one another, as the feathers on the body of a bird. These ooveringa 
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tobelcept in their place by shovelfnls of sand thrown on them at thedistonoe 
of nearly 10 inches from one anotiier. 

9. On the steep slopes, the brushwood branches, as they cannot be fixed by 
sand on them, to bo cut and laid on, as just described, and the thick «n^ 
of the branches to be stuck into the sand to the depth of 4 inches. 

10. For each acre of the dunes to be sown with x>ine and broom-seed, 
000 faggots of brushwood, of 221 lh|- each, to be used ; but only 300 faggots 
for the parts laid down with gourb^ or for the fixing of the Zeffes* of sand 
which are not sown. 

11. The branches to form these faggots not to be much thicker in the stem 
than 1 inch, and to have all their leaves ou them. To be cut at least twenty 
days before being used from the Ist November to the Ist April, and ten days 
for the rest of the year. 

12. All the labourers employed in the x>rcparation and laying down of the 
brushwood, as well as in sowing the seeds on the dunes, to be superintended 
by an intelligent head workman, well Instructed in the duty. 

13. The contractor to begin the sowing on the dunes at the southern 
extremity, and doubling back towards the north by parallel zones of sowing 
facing the south-west. 

3. WoBKS OP Defencr. 

14. When necessary to protect fresh sowings from the encroachment of 
drifting sand, lines of palisades, or of wattled or other fencing, to be fixed in 
the direction to be marked out by the foreman of the works, according to the 
more or less exposed situation of the parts. 

15. I'hesc palisades to be made of 1-inch boards of a height of 6 feet, and 
a breadth of irom 0 to 8 inches. A space to be left between each of Iths 
of an inch, and the boards to be fixed to the depth of 2 feet. 

These boaids to be of pine-wood, tarred, of very good quality, well smoothed 
on the sides, and without flaws. 

16. The wattled fencing to be cither single or double. The first to 
consist of a row of stakes of a mean diameter of 2^ inches, of 5 feet long, 
fixed in the sand, 20 inches deep, with spaces between of 20 inches from 
centre to centn*, and wattled and raised above die ground to the height of 40 
inches. For the double wattling the stakes to be 8 feet long, and 3 inches of 
mean thickness; but at first only to 'be wattled to the height of 40 inches 
Irom the liottom, so as to leave an i^ual height for a second wattling when 
the first shall be overtopped. 

17. The other fencing (cor<Zons) to be made of bundles of picked brush- 
u ood of 8 inches diameter at the l^ttom, and 28 inches at the least in height, 
plautcnl in fives (en quinconre) in two or three rows, according to necessity, 
•md fixed a foot deep in the sand. 

18. The direction of the lines of defence for the sowings to bo r^ulated 
in each particular case uiion tbo following principles 

Ist. In general the working-x)lut Q*aMier) should be placed on the west of 
the dune next the shore, upon a sowing already made, or on a secured UUe. 
This condition being fuldlled, if the two ends are not closed they must be 
s<*cur«d by lines of defence, narrowing from the space between, against the 
d.\ngor of the winds blowing from pefints between the north-wwt and southJ 
west. These will have a direction following as much as possible those two 
linos, the opening of the angle which they form being turned towards the sea. 


* LtOss are certain parts of the sea-ooast which are surrounded by siud-hillB, 
hut not covered by sand. They are patches where the moisture 
defective drainage of rain-water, encourages a low 

adds still mnipe lo the fixing of the soiL They Uius form a good 8tarting“Pom* 
for fresh works. 



440 


Notes on the Works of Sowing 

2ik1. When a soaring shall bo protected on the north, the lines of defence cm 
the south-end will follow the direction of south-west. 

3rd. In the opposite case, where the working-plot is open on the south cud, 
the direction of the Hoes of defence will be to the north-west. 

19. The contractor may in some cases be obliged to deviate from the general 
principles laid down above, but is never to be permitted, for one instant, to 
leave any part of his workyard, when it adjoins the moving sands, with its 
^es exposed and unprotected from the dkger of the winds. 

20. The parts at the end of a sowin^con the west side which cannot be joined 
to the shore dune, or to a protected htte^ or to a sowing previously completed, 
to be secured by works of defence. 

21. Palisades of planks to be used for these parts, and for the most exposed 
points on the sides of the sowings. The cordons of bush-fences to be kept for 
the foot of the dunes overhanging the lettes of sand. 

22. If the movement of the dunes outside the limits of the work undertaken 
should threaten the sowings, the contractor must warn the engineer beforehand, 
M that the authorities may tske the measures necessary to s^p the advance oi 
the sands. Any neglect of this rule will exclude him from any right to 
indemnity from loss, under pretext that it arose from causes beyond his 
control. 

23. The contractor only to be paid for the works of defence actually com- 
pleted ; and to bear the ex])ensc of any preparatory works which he may 
deem it necessary to set up in the interior of the working-plots to protect 
the sowings while waiting to continue them to the extent fixed in the con- 
tract. He IS also answerable for any encroachment or thinner drifts which 
may take place by the movement of the sands within the limits of his under- 
taking. 


4. Special akd General Conditions. 

24. The contractor to be rcsi)onRible for the success of the works, and of 
tbeir maintenance up to the final payment and approval, which is not to t^e 
place until three years after the last sowings have germinated. 

F6r the palisades, the wattle and bush-fencing (cordons), the warranting is 
not to commence till tlircc months after the entire finishing of the work, and 
its provisional approval. 

25. The administration not to admit of any excuse, such as the want of 
men, the dearness of seed or provisions, the difiiculty^^^ transport, or the 
violent changes of the weather which may have dama^n the coverings or 
have destroyed the plants, as, for example, winds, frost, hail, drought, or other 
causes whatever by which the contractor might seek to excuse the Mlure of 
his sowings. 

* 26. As the contractor should not make a tender until ho has previously 
mastered the substance of all the smaller details, be is to have no grounds for 
claiming^ indemnity on the plea that the sources of 8iip]>ly for the brushwood 
have been overrated, or the distance for transport supposm to be less, or for 
any other reason founded on the supposed errors of the Specification, 

27. Every year a r^lar statement (p7occ« verbal^ of the extent of the 
sowings to be dnwn up. This statement to contain observations on the 
state of the sowings, and to be communicated to the contractor, who must 
either accej^ it or state his claims for daluction upon it within ten days. 

28. At the principal angles of the sfiaccs sown in each district, under the 
direction of the superintendent, posts in oak-wood of 41 inches to 6 inches 
in the and 61 feet, at the least, in length, to he placed. These posts 
ta be imbedded 4 feet in the ground, and to be inscribed on the tc^ with 
a red-1^ front the year of the execution of the sowing, and consecutive num* 
bers. Tne part imbedded In the ground to have bad previously two ooata 
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of tar. The posts to be in oak-wood of the country, squared to a sharp 
^‘dge, and of g(^ quality. 

At the other angles ^gs in oak, 5 feet in length and 3 to 4 inches square, 
to be imbedded nearly 3 feet in the ground, and to be marked with a hot iron 
m consecutive numbers. 

29. The payments to be made to the contractor to be regulated according to 
the following terms : — 

1st. Before the first shooting of the seeds he is not to receive anything except 
the value of the brushwood-faggots employed for the covering. 

2ndly. In the following month of June an examination shall be made. If 
it is favourable, he will be entitled to receive 90 per cent, of the entire 
expense incurred ; the remaining 10 per cent to be retained as a guarantee. 

3rdly. At the second shoot, or in the month of June following the second 
year ot the sowing, a fresh inspection will be made. If it is favourable, the 
'tum retained for guarantee to m reduced to -j^th of the total amount. 

4thly. At the third growth, if there are grounds for the provisional accept- 
ance of the woik, the guarantee to be reduced to 5 per cent., and to remain 
^o until the end of the oiieration. 

30. I'he approval or provisional acceptance in each year to be declared 
favourable to thi‘ contractor when the iilants shall show : — 

The first year, ft. of pine, and as much broom per square foot. 

'i'he second year, 1 foot of each kind. 

The third year, Jths foot of each kind. 

31. A certificate of provisional acceptance to be then delivered, and the 
.amount retained for guarantee reduced, as shown above in Article 29. 

32. The maintenance* of the sowings to remain in the care and at the cost of 
the contractor until the final aj[)proval, in couiormity with Article No. 24, 
and to include replacing the ^legs, rejmirs to the covering, and other works ol 
d('fence, and the re-sowing found to be necessary after the third provisional 
acceptance. 

33. After the entire completion of the work and the expiration of the periods 
of tho guarantee fixinl by Article 24, tbo deed of final acceptance to be drawn 
up and the contractor discharged from all responsibility. 

'34. The Contractor to be always provided with a measuring chain of 33 feet, 
with twenty stakes of 64 feet in length, furnished with their sights ; also to 
keep in the workshed an instrument for ascertaining the level of the surface 
oi the sowings executed. 

35. He is not to be entitled to any remuneration for pegs, stakes, labourers* 
wages, or any other extra expenses incurred in marking out the works or 
ill measuring the surfaces of the sowings made. 

36. These surfaces to be measured horizontally, without rogard^to irregularity 
of the ground or the inclination of the slopes. 

37. For the cutting of the brushwood, the felling of trees, and the opening 
of means of passage for carts, he is to follow the directions wUch will be given 
to him by the Agents of the Department of Hoads and Bridges. * He is also 
lH)und to clear out all tbe stumps of the pines in the sowings whence he shall 
have taken tbe brushwood. 

38. Ho is to vbe responsible for all damage occasioned in the sowings or 
woods by the labourers employed in tbe cutting and carriage of the faggots, 
and liable to the penalties imposed for such acts by the code of forest laws. 

39. If the administration desires to make any trials or experiments, the 
tractor is bound to procure all the plants and all the necessary materials, 
l)ut not to be responsible for their success. 

40. The contractor to fix his residence in the place nearest to the works, or 

to appoint some one furnished with powers to represent him there. ' 

41. No work to be carried on in the sheds on Sundays and holidays, 'in 

VOL. XI.— S. B. 2 O 
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case any exceptional circumstances should occasion a deviation from this role, 
the contractor must apply for the necessary permission in sufficient time for the 
competent authority to consider the necessity. 

42. A deduction of l^per cent, to he made on the contract price of the 
works for the benefit of the sick or injured workpeople, to secure to them 
medical assistance in case of need, or of pecuniary help in conformity with the 
provisions of the Decree of the Minister of the 18th December, 1848, and of 
the Circular of the 22nd October, 1851. 

43. The contractor, besides, to be subject to all the clauses and general con> 
ditions imposed on all whose undertakings are accepted by the Demrtment of 
Boads and Bridges, as in the paper of charges annexed to the (^ircular of M. Ic 
Directem>General, and dated the 25th August, 1830. 


J^VIII . — Report on Laying do^on Land to Permanent Pasture. 

By Morgan Evans, of London, and T. Bowstead, of Eden 

Hall, Penrith, Cumberland. 

Introduction. By Morgan Evans. 

The Council of the Royal Agricultural Society determined to 
obtain information on the following question : — The alteration 
in the cultivation of land caused by the present high prices of 
farm stock, and the increased cost of agricultural labour ; atten- 
tion to be specially called to the laving down <if permanent 
pasture, and the extension of time given to artificial grasses on 
arable farms.’’ Accordingly, Mr. Thomas Bowstead, of Eden 
hall, Penrith, and myself were requested to prepare a report on 
the subject for the Society’s ‘ Journal.’ The area included in 
our investigations was confined to England and Wales. Mr. 
Bowstead prosecuted his inquiries in the northern division 
of the country, leaving me to collect materiiii)^ relating tb 
the south. The information obtained by my colleague was 
ultimately placed in my hands ; and at his request 1 undertook 
to write the introductory remarks, and h few concluding ob- 
servations on the information we were enabled to collect from 
those practical agriculturists who had kindly responded to our 
inquiries. 

It has for many years been apparent that increased atten- 
tion was being directed to the production of grass by the 
fanners of this country. Whilst the price of corn has remained 
almost stationary, or fluctuated but slightly according to the 
seasons, the work of producing it has gradually been rendered 
more costly, from the constantly increasing high rate paid for 
agricolturai labour, and the necessity of employing expensive 
tfmfehine iy in the cultivation of the soil. On the other hand, 
the price of meat has been continually advancing; and by 
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converting arable land into pasture a considerable reduction in 
the labour bill may be obtained. These conditions have had 
the result of inducing many farmers throughout the country 
to enlarge their area under grass and to diminish that under 
corn ; in some cases by laying down land to permanent pasture, 
and in others by a more extended period for artificial grasses 
in the rotation. The following Table, compiled from the official 
agricultural returns, gives the acreage of arable and permanent 
pasture in England and Wales from the years 1870 to 1874 in- 
clusive. It is needless to extend our inquiries further baqh, as 
previous to 1870 the classification of grass under rotation and 
under permanent pasture was not so correct as that which has 
been followed since the year 1869. 


Ache AGE of Aimble and Pebmanent Pastubs Laio) respectively, in 
England and Wales, in each Year, fix>m 1870 to 1874. 


1 

1 liNGLAVTl. 

\ \ \RS 

1 1' 

Wails. 

1 1 

Total for Exgland 
AND Wales. 

Arable 

1 '' 

rORtUU 1 

Aral U 

I'listure 

Arable 

PoBture 

' Anw 

Acres 

Aint 

Acrea 

Acres 

Acres 

1870 13,729,000 

9,680,000 ' 

1,120,000 

1,428,000 

14,849,000 

1 11,108.000 

1871 13,836,000 

9,882,00 U 

1,110,000 

1,495,000 

14,946,000 

11.377.000 

1872 ' 13,839,000 

9,991,000 

1,104,000 

1,532,000 

14,713,000 

11,523,000 

1873 13,6.')6,000 

10,238,000 

1,065,000 

1,582,000 

14.721,000 , 

11,820,000 

1871 1 18,870,000 

1 

10,438,000 ^ 

1,045,000 

1,634,000 , 

1 

14,615,000 

1 

12,072.000 


It will thus be seen that a considerable addition has gradually 
been made during the last five years to the acreage under grass 
in England and Wales. We were, however, in 1873, warned by 
Mr. R. Valpy, of the Statistical Department, that as to the addi- 
tions annually or periodically made to the cultivated area of the 
country, or as to the relative variations in the extent of arable 
or grass farming, the agricultural returns do not as yet afford 
any very decided evidence. The returns must extend over a 
longer period of years than they yet do before marked proofs of 
changes in these respects can be looked for. The more complete 
collection of the returns, and greater care in returning the par- 
ticulars required, have doubtless caused a larp part of the appa- 
rent increase. There is, nevertheless, according to the reports of 
the collecting officers, an addition annually made to the cwti- 
yated acreage of the country by the reclamation of land, which 
is necessarily a rather slow and expensive work in most parts of 
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the countiy. The larger part of the increase in the total quantity 
of land is for permanent pasture ; and here a large allowance 
must be made for additions due to more accurate returns under 
that head. Mr. Valpy, however, says that “ the higher cost of 
agricultural labour, together with the increased demand, and 
remunerative prices obtained, for butchers’ meat and dairy pro- 
duce, are mentioned by several of the collecting officers as 
causing a change from arable to grass farming.” 

As might be expected, with the increased production of grass 
moF^ive stock is kept each succeeding year, as is shown in the 
Table on the opposite page. 

In five ^cars it appears that the increase in cattle has been 
508,662; in sheep, 1,277,719; in pigs, 260,094; and in horses, 
37,083. The total proportionate numbers of live stock in England 
and Wales to every lOOacresof land under crops, bare fallow, and 
grass, in 1871, were 4*1 head of horses, 15*5 head of cattle, 73*9 
head of sheep, and 8*8 head of pigs. In Wales the proportions were 

horses, 4*5 ; cattle, 22*9; sheep, 103*9, and pigs, 8*7. In 1874 
we find that for every 100 acres used for agricultural purposes, there 
were in England, 4*2 head of horses, 17*9 head of cattle, 82*7 head 
of sheep, and 8*6 head of pigs : in Wales, 4*6 horses, 24*8 cattle, 
114*4 sheep, and 8*0 pigs. It should be remarked that the larger 
proportionate numbers of cattle and sheep in Wales as compared 
k with England arc owing to the extent of rough pasturage upon 
heath and mountain-land in the Principality not included in 
the returns under the head of permanent pasture. How much 
of the increase in the number of live stock reported is due to 
more correct returns it is difficult to say. But taking the figures 
as given, it will be seen that although the number of horses and 
pigs to every 100 acres has remained almost stationary, there has 
been an increase in England of 2*4 cattle and 8*8 sheep ; in 
Wales, of 1*9 cattle and 10*5 sheep. Or, to put it in another light, 
there are now kept on every 100 acres of land in England more 
than one-seventh more cattle than in 1871, anij^S^e-ninth more 
aheep ; whilst in Wales the increase has been at the rate of 
adding one-twelfth more cattle and about one-tenth more sheep. 
Looked at from any point, the increase is encouraging; and, 
coupled with the fact of the large extension of area under 
grass, there appears to be little doubt that the additional number 
of live stock maintained by the country is principally due to 
the greater attention paid to the production of grass. 

]^retw^hstanding the enhanced price of labour, and the in- 
creased Bemand for stock, both lean and fat, the extent to which 
arable land has been converted into pasture has not been so sudden 
nor so great as might naturally have been expected. Farmers have 
hitherto been slow to alter their usual course of husbandry at the 
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indication of changes in market-prices. Even the steady influence 
of years of experience, clesirly tending to demonstrate a growing 
and apparently permanent alteration in the price of a special 
product of the farm, has failed to produce great variations in the 
routine of cropping. Changes in the area under cultivation of 
a particular class ^ plants, or in the usual average amount of 
live stock of any kind on the farm, have hitherto been but slowl} 
made, and with a caution amounting to timidity. Whatever com- 
petent observers may have prognosticated as the probable price of 
wheat, barley, or oats for the next few years, the farmer, although 
he may have, already received a foretaste of the future, has de- 
viated little from his path. By pursuing his usual course ho 
believed himself to be at least safe, and that in the end he must 
win. In past times he found tliat a few seasons at most wen* 
sufficient to bajance a temporary reduction in the value of an\ 
article. If there was a fall this year in the price of wheat, it 
«would most probably rise in the next. If horses or sheep, oxen 
or pigs, were dear, it was only for a time. TIk* rise of the 
market was only temporary. Its occasional fall, although sudden 
and sometimes alarming, lasted but a short while. Every com- 
modity had, in its turn, its share of favour. Whenever he did 
breed more pigs or grow more bailey as a speculation he was 
usually wrong, and got sick and faint-hearted at his ill-luck. 
On the whole, he found that to adhere to his usual practice of 
mixed farming was the safei plan, and he always had some 
kinds of produce that fetched a good fair price, though others 
hung heavily on his hands, and had to be disposed of at an 
actual loss. So his theory was “ a bit of everything pa}s best,'' 
and in mixed husbandry he found his security and his rent. 

Since, however, our country is becoming less self-supporting 
from the rapid increase of our population ; and since rapid 
means of information have enabled foieigii merchants qukkl} 
to acquaint themselves of our wants, and oper a^ ui our markets, 
thus keeping prices at a more level rate, the agriculturist can 
more safely calculate on the prospects of the future. From all 
we do know, it appears evident that for some time to come the 
price of meat, at least, will suffer no serious reduction ; for the 
larea, from which we can import live-stock with profit is very 
limited compared with the vast territories, many thousands of 
miles distant, from which we can obtain corn. Under present 
conditions a crisis in the rise or fall of grain or stock cannot 
oepur so frequently as of old. Formerly the fluctuations were 
commonly but local phenomena. Now markets arc more equal- 
ised over the kingdom. And the very slowness witli which a^i- 
cuiturists even now take to any change in their system of farming 
is itself a safeguard against any sudden alteration in the price of 
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}home products from an augmented home supply. To the indi- 
vidual farmer, however, who is quick and enterprising, the very 
immobility of farmers in the, aggregate is an advantage. He 
need not fear that the whole country will change its farming 
policy simultaneously. The commercial spirit, which readily 
adapts itself to the times, is possessed by comparatively few ; and 
the few gain by striding in advance of the footsteps of the many. 

Assuming only, for ^e present, that in the majority of cases 
an increase of the permanent pasture of the farm is a desirable 
object, and that the farmer is not ignorant of the benefits of a 
change in this direction, there arc several considerations, any one 
of which may affect his willingness or ability to deviate from 
his usual system of cultivation. Besides the natural habit of 
many English farmers, there are not a few who are wanting in 
the necessary skill and managerial ability to s^adily alter their 
practice to suit special occasions. The order of working to which 
they have been accustomed they have pursued for a length of 
time. The whole paits of the machine, so to speak, have 
become adjusted to one another, so that they find no difficulty in 
continuing their usual course. Each has by experience attained 
an accurate knowledge of the capabilities of his own farm. 
He knows precisely what amouut of stock it will carry, how 
many acres of turnips or hay will sustain the usual number of 
animals kept, and how many men and horses are required to 
do the usual work. And as an alteration in the proportions of 
his crops on a large scale necessitates new calculations as well 
as an increased effort, he prefers to continue the routine he has 
always practised. 

Then there are many persons so enamoured of a special rotation 
of cropping — say the four-course — that to extend the period of 
artificim grasses appears to them a violation of all the true prin- 
ciples of scientific farming. The four-course system is their 
only ideal of modern practical agriculture, the test by which 
they judge the claim of others to be admitted into the 

hierarchy ” of agriculture — to borrow a Disraelian epithet. A 
course of cropping which has been found highly beneficial in 
some of our most famous corn-growing districts is supposed 
to be the only legitimate system to be pursued by intelligent 
farmers everywhere. It took a long time to establish the general 
merits of the four-course rotation ; and, however powerful the 
reasons may now be for diverging from the time-honoured pre- 
cedent, it will probably take a corresponding length of tune 
before any other system becomes equally as general in the 
country. The philosophy of the four-course shift of alternate 
white and green crops is well understood. It is perhaps Ae 
best natural system of cropping, and of maintaining the fertility 
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of the soil at the same time. But considerable latitude may be 
allowed in the jmsent day, such as might have proved injurious 
before a large consumption of artificial foods, and an expensive 
application of artificial manures, became general, and before the 
present improved machinery had been introduced. Two years’ 
grass in the rotatim may have a tendency to encourage couch 
and render the land foul ; but a little extra care, with the use 
of some of the excellent cultivating implements now to be had, 
ought to enable farmers to completely master this difficulty. 
One thing may at least be maintained, viz., that there is not 
the same danger of exhausting the soil by two years’ grass as by 
two years’ successive corn crops. 

On the whole there appears to be a want of pliability in our 
system of agriculture. Many persons are the servants, not the 
masters, of their farms. A farm should be a machine, easil) 
regulated in any part, each provided with its own stop and back 
action, and having adjustable movements for giving either a 
14rge or small delivery of any one produce according to thc' 
state of the market or the altered circumstances of the times. 
But the successful direction of a farm after this method requires 
foresight and man<agerial ability ; and even if there were more 
freedom of cultivation allowed by the general consent of the 
owners of the soil, there are numbers of tenants who would not^ 
and others who could not, take advantage of it. 

The cost of converting arable land into permanent pasture, 
and the length of time necessary before the operation is com- 
pletely remunerative, also doubtless prevent many persons from 
undertaking it. When land is laid down to grass, it is, above 
all, important that it should be well done. It is not sufficient 
simply to stop short in the rotation just where the usual one year s 
seea-shift alternates in the course ol cropping, and let the land 
remain in grass ever after, — even though Timothy, cock’s-foot, 
meadow fescue, and Dutch clover, be substituted ior the usual 
clover and lye-grass in the mixture of seeds. Tllfland must be* 
laid down in good heart, and in a proper mechanical condition. 
This requires expensive manuring, and a preparation of the 
soil for several seasons beforehand, or else a costly cultivation 
immediately preparatoiy to seeding down. Added to this, it 
is indispensably necessary that the land should afterwards be 
liberally manui^ for several years, to enable the plants to obtain 
firm rootage in the soil, to stimulate the growth of natural 
grasses, and to form a good sole,” whereby they may be held 
and nourished for the future. Although heavy crops of grass an^ 
raised for the first two years, when the operation is properly 
conducted, there appears to be a general agreement that in the 
third and fourth years there is a considerable falling off just 
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when the artificial grasses are giving way and dying out, and 
before the natural grasses indigenous to the yoil have become 
thoroughly established. The benefit to be derived does not 
usually set in until the sixth or seventh year ; that is, if we 
consider the first two years as only so much artificial gijass as 
might be obtained in the usual way in a rotation of crops. 

It is evident, therefore, that the change is accompanied by con- 
siderable outlay of capital, the profit from which is not imme- 
diate, as in the case of corn or root-crops. It is not one of those 
processes which turns in the ready penny and gives quick re- 
turns. One has to labour and to wait before any profit on 
the outlay is realized. Many farmers are not prepared to in- 
vest capital in the soil which shall be inactive for more than 
a season, or to incur a heavy expenditure in any one direction 
for the sake of a permanent improvement. Often, indeed, 
there is a lack of capital — an all-sufficient excuse ; — and even 
tenants who are possessed of ample means will not invest them 
unless they have ample security ; tenants from year to year, espe- 
cially, cannot be expected to undertake the trouble and expense of 
making permanent pastures without aid from the landlord, or with- 
out protection of their investment. Ev^en with compensation for 
unexhausted improvements, should the fanner be compelled to 
leave his holding at the critical stage in the third or fourth 
>ear of the newly laid pasture, he might probably receive very 
inadequate repayment, from the difficulty of appraising the im- 
provement. Under a yearly tenancy it is clearly the duty of 
the landlord to take a large share of the expense. One witness 
in the following reports (Mr. D. Christy) says: — “It will 
scarcely answer the purpose of any farmer to lay down permanent 
pasture without the landlord’s assistance” (p. 488). Another 
(Mr. Peter Purvis) says : — “ I should decidedly say that, as a 
general rule, no occupying tenant can do so [lay down old 
arable fields for permanent pasture] advantageously, as it will 
take a life-time to make good old pasture out of old asable land, 
and at such an expense as no tenant, even upon an ordinary lease, 
would encounter ’’ (p. 488). These are possibly extreme opinions 
of the expense and difficulty of forming permanent pastures, 
and appear to be founded on exceptional experience. It is certain, 
however, that the proper laying down of land to permanent 
grass is everywhere accompanied with considerable labour and 
expense, and the operation is of that prospective character that 
demands assistance from the landlord or protection to the 
tenant. Mr.^ John Coleman says that, in laying down land 
to it is the custom in some i»rts of Yorkshire “ for 

the landlord to provide seeds and manure, charging 5 per 
cent, on the outlay, and of course claiming the land as grass 
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«ver afterwards ” (p. 460). He then adds, ** I think a better plan 
is for the tenant to do the work himself, as the land then remains 
as arable in the schedule of his agreement, and he can either 
plough the ground out again, or leave it to be taken at a valua- 
tion by his successor as pasture land.” In the case of a lease, 
or a two years’ notice to quit, the latter arrangement may be 
deemed satisfactory ; for the tenant, in ploughing his ground 
out again, would be enabled to recover part, at least, oi his 
capital in the large yield of corn obtained from inexpensive 
cropping during the last years of his tenancy. But this 
‘‘ ploughing out ” would be simply running the land out to its 
former condition. As this would be injuiious to the wclfaie of 
the farm, the landlord would probably deem it to his advantage 
to recompense the tenant, to prevent him from undoing his 
former good work. 

It is almost unnecessary to state that peculiarities of soil and 
'climate are important influences controlling the amount of pas- 
turage already in existence, and determining the advisability of 
enlarging the acreage of grass land, especially by way of per- 
manent pasture. The so-called corn-growing counties are such 
because they jire naturally more suited to the growth of corn 
than to that of glass, and not in consequence of local fashion or 
peculiar notions of agricultuie; and they must ever remain of 
the same relative charac ter when comparcnl with otlier parts of 
the kingdom. Climate and geologic al formation have prescril)ed 
the plan on which they are to be cultivated. Dry Wcarm sum- 
mers, which promote the growth of wheat and bailey, parch tlie 
unshaded soil; and unden such conditions the sun consumes 
the grass at a time when it is most needed for cattle*. On 
land where heavy crops of com are easily grown, and where 
there is a deficiency of moisture for the production of luxuriant 
grass, it would be unwise to attempt laying down any large area 
to permanent pasture. Thus, in the eastern cxjir^growing coun- 
ties, the increase in permanent pasture is much lc*ss than in tlie 
western, or grazing, counties. Indeed, if one were to judge solely 
from some of the numerous letters rec*eivecl from eastern counties 
oomspondents (communications not includcHl in the following 
reports), it appears that the tendency in many districts is quite 
in the contrary direction. The soil and climate of the corn 
counties, so favourable to growing large crops of cerq|ls, stimu- 
late an increase of acreage under corn rather than under grass. 
Norfolk, for instance, is pre-eminently a corn-growing county, 
and Mr« 0< S. Read, M.P., graphically illustrates the chances of 
any great alteration in the area of pastures taking place there by 
saying, ** it is not likely much arable land will be turned into 
permanent pasture, unless something dreadful happens to tbc 
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price of barley !” (p. 489). Mr. J. Algernon Clarke also informs 
me that on the strong deep soils of Lincolnshire there is a tendency 
to increase the area of arable land by the popular introduction of 
steam-cultivation, enabling farmers to break up by steam-power 
stubborn poor soils, difficult to manage otherwise, and thus 
bring them under the influence of the plough. From Essex and 
Kent, again, the majority of the replies received to my inquiries 
state that no diminution of the area under com is taking place, 
but that many persons are breaking up their poor pastures and 
converting them into arable land. 

On light, dry, shallow soils, and on poor stiff clays, per- 
manent pasture is with difficulty made or maintained, especially 
where there is not an abundant rainfall. This accounts for 
more than one correspondent making what, to most persons, 
will appear exaggerated statements of the labour and expense 
of laying down permanent pasture. Thus, Mr. Purvis says, 

it will take a lile-timo to make good old pasture of old arable 
land,” and Mr. Christy, that ‘‘ a good pasture until after many 
years is the exception in this district ” (p. 488). A moist climate 
is indispensable for a good and rapid growth of grass. Where 
file rainfall is above the average, psA^.ures are more profitable, and 
improve more rapidly, even oi\ sohsof inferior quality, than they 
<lo on richer soils with a rainfall considerably under the average. 
Thus pastures on poor soils in W'ales and the West of England 
will improve under treatment that would be quite insufficient to 
increase the fertility of grass-producing soils on the eastern coast 
of England. It is impossible to contend, except under great 
disadvantage, with the influences of climate. An average rain- 
fall of upwards of 30 inches per annum appears to be necessary 
to secure favourable conditions for the gyowth of grass. Where 
the rainfall is less in amount than this, and the soil dry and 
poor, the judicious management of arable land will, I think, be 
lound the most profitable course to pursue. 

But although permanent pastures are not so readily made in 
the eastern counties as in the western and northern, large crops 
of artificial^ grasses are easily grown. On quick soils these get 
well established in the ekt}ff spring; and afterwards, unless 
^azod bare, cover the soil, and retain its moisture sufficiently to 
keep up a continuous growth during summer. The artifiaal 
passes not require so much moisture as the natural sj^ies. 
1 here is, therefore, encouragement to extend the cultivation of 
* grasses, when an increased production of grass is de- 
drier climate of the eastern corn-growing counties, 
these having, m a compensation, the capacity for growing good 
crops of artificial grasses. The enlarged area of sainfoin culti- 
vated in the corn-growing counties is one feature of the present 
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movement. Its quick-growing, vigorous nature, and its spreading 
foliage, which shades the ground, and enables it to retain its 
moisture, and the better to withstand drought, are, no doubt, 
reasons for the increased popularity of this excellent plant. It 
is not surprising, therefore, to find that in this direction the 
eastern counties show a larger increase of artificial grasses over 
that which has taken place in the grazing counties, whilst in 
the latter the enlarged area of land laid down of recent years in 
permanent pasture is more marked. 

For the purpose of this Report, an elaborate series of questions 
was arranged by the aid of the Secretary of the Society, and for- 
warded to gentlemen who, we were led to believe, had either laid 
down land to permanent pasture, extended the area of artificial 
grasses, 6r laboured at improving their already existing grass 
lands. Their replies we have, where necessary, thrown into the 
farm of letters, using, as nearly as possible, the precise words of 
the writers. Although, however, the plan of putting a direct scries 
of questions to our correspondents was found the best system 
of obtaining information, the conversion of their replies into 
readable consecutive sentences was a matter of some difficulty. 
The method adopted will account for the want of freedom and 
literary style in many of the reports. Whilst from some scores 
to whom we applied no answers of any kind were received, we 
have to thank for their prompt courtesy those gentlemen who 
have furnished us with the following interesting communica- 
tions. 

Befobts fbom the North of England and North Wales. 
Collated by T. Bowstead. 

1. Lanoton Field, Appleby, Webtuobxlamd. 

I hold my fann of 863 acres on lease, under Sir Henry 4BlC?toii, Bart. It is 
chiefly a light loam, with sandy subsoil, and is divided as follows : — arabl**, 
617 seres; meadow, 15; jiermaDent |>asturc, 19C. 

I have not as yet put down any land for gr.izin^ purposes ; were I doing so 
1 should take oaro to have it as dry as one requires it for tillage* 

Weather permitting, I sliould sow my permanent seeds in the month of 
April, without a crop, and when fit I would pasture with mixed stock. 

1 ooosider that^ by adopting a wider rotation of crops, 1 liave increased the grass- 
pfodndng area of my arable land to the extent of one-third ; that is, by sub- 
a six-oemne (or sometimes even longer) for a five-conrae Aifi. This 
has diminlabed my hone-labour materially, and increased tl^ stock of my 
faym by quite one-third. The land doe^ 1 And, become more foul under this 
prsctloe ; hfit a deep ploughing, though it may cost an additional 10s. per acre. 
It effiMflnally. My permanent pastures and meadows I enrich oy eating 
roots upon and oy the applicati<»i of artificial manures and of lime- 
1 am laliriW that by this means they carry a great deal more stock, but I do 
not iMi* f» IntodMalto. K. Etuorr, Admirai. 
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2. Cbossbigg Hall, Wbstmobeland. 

I have in hand, of my own propei^, 488 acres ; and of this I have sown 
down, since 1862, about 160 acres. This I have done parUy through the rise 
in the price of laWr : more because mixed husbandry suits our climate better 
than arable culture ; but principally on account of the great permanent addition 
to the saleable value of l^d after it has become est^lished as old grtiss. 1 
^elected, in the main, hilly situations, which, besides being difficult to till, 
must always while under the plough bo subject to serious loss of top soil. 
As a preparation for laying down 1 have taken a turnip crop, or, if time and 
opportunity allowed, two turnip crops in succession, which were eaten on the 
land by sheep. I have also worked from both stubble and lea; but in such cases 
riie addition to labour in getting a fine tilth, and the necessity fur buying more 
iiianures, add greatly to the expense. 

1 think land sliould be almost as thoroughly drained for grass as for tillage. 

As to the time of seeding, I prefer the month of April, or as soon after as 
there is a goo<l season : but rather than not have the land thoroughly pre- 
pared, I have waited through June. J sow all the seeds at onoe^ and roll well. 
I recommend a little rape, in prefeience to a grain-crop, to bb sown with the 
seeds. To laydown to grfihs h)ud which has long been arable is an exiiensive 
undei taking, if it is to be ilonc with success. The land must be put in heart, 
and, as the rest of the farm requires all the farmyard-manure made upon it, 
a ton of crushed bones jkt acre, with some good artificial manure, should be 
harrowed in at the time of sowing. 1 find that to mow the grass at all before 
it has made a sole is disastrous. Dc^ie^turc with sheep in spring, |and 
with bullocks and horses as soon as the se^Os grow up to stalk. 

With our moist climate, light land is >cry convenient to plough, whereas 
th(* stoppage of winter >\ork on heavy land is often a serious matter. On this 
account 1 would give preference to having the latter as pasture. Poverty is, 
in my opinion, the only obstacle to laying down any descnption of laud to 
grass, provided it he either naturally dry or fairly drained. A constant and 
ahnndaiit supply of water to slock of all kinds is very important. 

Upon the arable ix)rtiou of my farm I get loss pasturage than formerly, 
because 1 have altered my fivtM^ourse rotation into one of tour, giving one 
y<‘ar's grass instead of two. This circumstance has naturally increased my 
“acreable” outgoings for horse and manual labour, but this is more than 
counterbalanced by that saved on the rest of the farm. 

With regard ti> the ancient grass-land, 1 have tried all possible mt^ns of 
iiiipmviiig It, but it seems like striving against poverty, tnough I believe it 
^mU ultimately reiMty me for the present heavy outlay. 

In conclusion, 1 Ix'lieve that arable land, highly farmevl, carries and fattens 
more stock than the same quality of land kejit in good gra^ 

Hugh Pigg, Lieut,-C6lontl. 


3. Sbdgwiok, nxab Exnlal, Wbstiiobeland, 

The home farm which wo have in band is about 437 acres. The soil is 
sharp and stony, and moderately rich, with surface undulating ; some jiarts 
subsoil open and gravelly, others close and hard— a compound of 
puddled clay and gravel. Since 1867 wo liave put down to grass 128 acres, 
partly on account of the increased cost and scarcity of agricultural labourers, 
but more because of the proximity of that portion of the farm to Mr. Wake- 
ncld B re»dence. We triii two different moi^s of preparing the land. In 
first of these we took a crop of oats ; second year, swwcs, partly oaten on the 
ground by sheep ; third year, barley and seeds. The other method was— first 
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year, oats ; second year, rape, consumed by sheep. Third year, the land beinc): 
clean from all sorts of weeds, we ran a two-horse ^bber through it and then 
across it^ thus stirring it nicely without burymg the sheep-droppings or 
uprooting the rape-stocks which were still alive ; we then sowed our per- 
manent mixture, and got a splendid crop of both rape and seeds, which fed 
off 9 sheep to the acre during the summer. The latter method I consider 
decidedly the better. '!n>o seeds included Pacey’s and Devonshire evergreen rye- 
grasses, cocksfoot, three or four of the fescues, rib-grass, Timothy, cow-grass, 
alsike, white and Welsh red clovers, mixed and sown together, tlie proportions 
varying according to the soil and situation under treatment. In other instances 
where we have put down to grass we have applied with advantage 5 cwts. of 
raw bone-meal, 1 cwt. Peruvian guano, and 1 cwt, phosphates per acre ; w’e 
then gave one stroke with the chain-harrow, sowed, and roU^ the scedb. 
This dressing lasts very well on this land for five years, when we repeat the 
dose. We always depasture young seeds with sheep tlie first year, not eating 
them too bare at the end of the season ; afterwards we can safely add a few 
cattle. 

A continued outlay in grubbing out old fences, putting up and planting 
new ones, &c., charged to farm account, prevent so far a mir conii)arison 
between our i)resrnt and former systems, but I find that the quantity of 
aAimals kept has, since we increased the ijasture, been nearly doubled. I 
should recommend farmers to lay down the colder, close-bottomed land, and 
keep under the plough the warmer, free turnip soils. 

With regard to the improvement of old ^lasturc hinds, wo have not, except 
on the me^ow land, applied any farmyard-dung, but I have, and with very 
good results, put a dressing of 5 cwt. ])er acre of ^ne-meal on about 80 acres. 
These 80 acres now carry 50 per cent, more stock than before, and that stock 
does 60 per cent, better. 

Our practice on meadow land is to mow regularly once a year, manuring for 
each crop with farmyard-dung and artificials alternately. 1 cannot speak 
as to the extent to which grass land need be drained, because this fann, except 
in a few spots, is naturally dry. 

Alexaiioer Fulton, 

Entate Aijnii to W, IL Wakefield^ Eatj, 


4. Haokthobpx Hall, Westmoreland. 

I rent my form of 360 acres under the Earl of Lonsdai|kr I hold it from 
year to year, and have no tenant-right ; nor do 1 desire any, os I am of opinion 
that a good farmer makes a good landlord. 

^e aoU is a strong loam, resting upon limestone. 

In 1866 1 laid down 20 acres to {lennanent grass, and in 1872 another field 
of 20 acres, which will remain as pasture if 1 find it continue to graze well ; 
bat 1 am doubtful about this, as it was previously so bard ploughed* 

I was induced, by the increased and still increasing cost of labour, and by 
the enhanced value of live-stock, to have more of my farm under grass : more- 
over, I consider our climate (we are 800 feet above the sea-level), and the 
amot pf myjfarro, more suitable for growing live-stock than grain. 

TAnd infliended for permanent pasture is brat preparerl by growing a crop of 
iooUrinl& ikrii^ard-maDure,aDd raw and dissolved bones ; the roots should be 
nulled idtf and followed by a grain-crop, barley preferred. Strong land which has 
been fiefMtily ploughed, if intended for grass, must be ploughed deeper, or sub- 
soiled, ai it is impossible to make land graze where there is a hard pan a few 
inches beker tbe surface. This pan must be broken, so as to allow the water 
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to get away, and the roots of the grass to get down, otherwise they will pene- 
trate so far and no farther, and then all the top-dressing in the world will be of 
no use ; the plants, with the exception, pwhaps, of a few shallow-rooted ones, 
which are not worth keeping done, will sicken and eventually die. 

I have tried sowing down with rape, but do not like this plan. The best 
way is to sow with a corn-crop, and then top-dress the seeds with the proceeds 
thereof. I like to sow the grass-seeds in April, light and heavy together, with 
tho broadcast drill, half one way, and the rest across them. I can strongly 
recommend tho following mixture : — 

4 lbs. Oowgrass. 2 lbs. Bheep’s Fescue. 

3 „ White Clover. I 2 „ Meadow do. 

2 „ lied do. , 2 „ Smooth-stalked Meadow-grass. 

2 „ Trefoil. j li bush. Italian Bye-grass. 

3 „ Timothy. 1 l| m Perennial do. 

3 „ Cocksfoot. 

As regards tho treatment of young seeds, I would a]>ply in the autumn 
8 to 10 tons of farmyard-manure ])er acre : then in April, or early in ^lay, 
top-dress with I cwt. nitrate of soda, 3 cwt. kainit, and 2 cwt. wne-super- 
pbosphat(\ By all means mow tho first year, as by letting the clover and 
grasses grow a good height the roots get a prox)ortionate hold of tho ground ; 
after this depasture with sheep, but do not eat too bare. Land recently 
laid down requires most attention during the third and fourth years, as 
the artificial grasses are then giving way, and those indigenous to the soil 
have not got established. At this time, if th( land does not graze equally, I 
would mow, and return to the land an equivalent in manure — farmyard if it 
can be si>ared. By this means you obtain a more close and even sward than 
by any other method. Ko doubt the land here is lictter adapted for grass 
tlian for ploughing ; but if all were laid down we should be short of winter- 
keep, and be forced to market with our stock in the autumn no matter how bad 
tho prices. A breeding- farm should carry about the same number of stock in 
winter as in summer, so as to enable tho farmer to take advantage of good 
markets, or to hold on if tlicy are bad. 

Strong land, taking the year round, will produce the most grass ; therefore I 
should select such for laying down, es|X}oialIy as lighter soils will throw' tnpially 
good crops of both com and roots, with one-third less labour. Strong laud, in 
this rainy climate, cannot be too well drained either for corn-growing or 
grazing; more especially the latter, as the drier the land is the sooner die 
snow disapiiears, and the earlier in the spring does the grass begin to grow ; 
and not only so, hut, owing to the incream tenqierature oi the soil, the bite 
is sweeter, and consequently more fattening. 

As regards giiisses under rotation, 1 now let these lie as long as thev seem 
disposed to gmze well, and, in view of this, I have added oocKsfoot, msenes, 
and Timothy, to my mixture of seeds, and substituted cow-grass for red clover : 
and 1 find tcAt strong land in good heart cleans itself by lying green side up. 

I have done a good deal to my pastures in the way of applying hones 
(half-inch bones fermented,^ or made more readily soluble by liquid manure 
Irom tho tanks), and by eating com and cake upon them by sheep. 

1 im portable manures chiefly for the tumip-orops, as I consider they are of 
more benefit when buried than when sown on the sui-face, and I put tho farm- 
yard-manure on the grass lands. 

James C. ifewsrsAn. 
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5. Howgill Oastlb, Wbstkobeland. 

I rent, on a nineteen years’ lease, a farm of 900 acres, belonging to Sii 
Henry Tttfton, Bart. I have no tenant-right* 1 have both li^ht and heavy 
soil, of fair average quality, with generally a pretty strong subsoil. 

In 1867, partly through the increased value of stock and difficulty in pro- 
curmg labour, but chiefly on account of the higja. situation of my farm, its 
contiguity to the Crossfell range of mountains, and exposure to frequent 
“helm-winds,” I commenced la}ing down pasture. At that time the farm 
was made up thus : — 350 acres arable, 50 acres wood-land and nver-banks, and 
500 sheep-walk. 

My expenence has been chiefly m the breaking up and relaying old grass- 
land, and I proceeded as iulloi^s* — Having ploughed up the turf, I took two 
successive white crops, tlicn turnips, follow^ by a white crop, with ]iermancnt 
seeds. Practice, ho\\c\ci, has taught me that in dealing with certain stiflf, 
benty portions of ni} sheep-walk it would have been belter to ha\e dispensed 
with the last white crop, and to have sown the grass and clo\er-sced8 alone, 
in fact I am now, from experience, so partial to this course, that, with the 
consent of my landlord, I am inclined to take two successive whit^ crops on 
all the land 1 haic in cultnation, and sow down without a white crop, and in 
that case 1 would manure the second white crop with farm} ard-dung, appl> 
artificial dressing to the tumiiis, and then sow down alone, or with two oi 
three pounds of rape-seed 1 sow at the end of May, light and heavy seeds 
being mixed together In addition to Italian and |)ereunial r>c-grass, 1 us( 
meadow-fescue, foxtail, cocksfoot, iib-grass, and the best \anctiL8 of clover 
1 do not approve of mowing young seeds, but would jasture chiefly with 
sheep, turning on m dry weather a few cattle or horses, to pi event the rye- 
grass running to seed 1 can now keep u|x)n my farm double the numbei of 
cattle and oue-third moic sheep than forinirly. but this is chiefly owing to 
its general improvement, and not to the extra quantity of ijosture. I would 
jkeep the strong and naturally wet (dthough drained), high-lying land in grass, 
and retain what is generally known as turnip and barley-soil under cultiva- 
tion. My landlord has done a Ur^c .unount of draining, u]x>n the cost of 
which I pay the usual interest , but 1 am iicrsuaded that it is not so indis- 
pensable to have grazing and meadow land so imiformly di} as that required 
for aiable purmses. 

With regard to arable land becoming foul, the best preventive is to keep it 
manunaliy nch. 

1 have used on some of m> high pastures, after dramiug, nearly 10 tons pci 
acre of good lime of my own burning I also improve them by eating tumlp‘^ 
upon them; or b> lunnmg sheep over them at night/iiKlich are on turnips 
during the day. J venture to state th«it the most remunerative of all capital 
expended upon land is tliat which is laid out in mq^roving it “ green side up'' 
I have known the keeping ]X>wcrs of land so dealt with nearly trebled. 

James MiTCHEUi. 


6. Seatton Hall, Cookebhoxtth, CuMBXBLAm'^ 

I am the tenant, from year to year, of 320 acres of land. ^Jbe soil and sub- 
etfil are qf a most vanable character, two or three kinds occasionally oooumng 
in the same field. I have no tenant-right beyond the custom provaleut in the 
district^ by which, on leaving at Candlemas, 1 should be paid for seeds and 
whetk In 1864, mainly through the high jmoe of fat and lean stock, j 
detennined to put down my best laud to pasture, and have now treated about 
90 acm in that way. It is undoubtedly very important to have the land 
clean and in high condition. 1 liave sometimes laid down with a crqpi aud 
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B6metimeB without, taking care in tho former case to give an extra dose 
of bones, guano, or other artificial manure, sowing the seeds about the end of 
April ; or, if alone, at the end of July or August. I sow the light and heavy 
sem separately. Timothy grass, I find, is much rebshed by all kinds of 
stock, and therefore my mixture includes, Insides Italian and common rye-grass 
and the several kinds of clover, 1 stone of Timothy : the oat-grasses and such 
like will, 1 find, come abundantly of themselves. 1 may say that 1 prefer seedino: 
down without a crop , but if the opposite plan be adopted, I would recommend 
that the seeds be slightly eaten immediately alter harvest, and then top-diessed 
1 mow the first year, and for this reason : I consider the seeds make &ttei and 
stronger roots, and sooner acqmre that thick bottom which is so important. As 
to the profit arising Ironi my altered mode of management, 1 am satisfied it is 
considerable, as about three times the number of stock is annually bred and 
fed oil 

Draining can, T consider, for grazing purfxiees be earned to an excess ; it is 
sufficient to check the growth of rushes and other coarse herbage. 

I hnd that recently Kid down grass, if properly manured from time to time, 
increases rathei than dniiinibhes m fertility as it acquires matunty. 

David Rafley 

• 

7. CnossHiLL, WiGTON, Cumberland. 

I ficcupy 2 15 acn s my own properti . Tho major portion of the soil is 
good, ana adiptcd for the growth of cereals generally, but more especially oats 
and barley , tho subsoil is red sandstone ani gravel or clay The remaiiider in 
soil ot tail qualit> , on good clay subsoil. Tcs) average ramfaU is about 33 inches. 
A vaiiety of circumstAuceN, beginning with the year 1864, have induced me 
to lay my land down to ^xrmanent pistuie ; and more recently the increased 
cost of agricultural labour has acted as a further stimulus. I have gcncially 
pursued the follow mg method of preparing, cleansing, and seeding down the 
land ; that is, attei am] h ]>re]iaration, 1 h n e taken a turnip crop, which 1 
consumed on the groui d by sheep, and in some instances a second turnip crop 
eaten on m like mannci , then, alter ploughing and well pulvensing, I sowed 
down m April or May with a lilxrn] quantity of seeds — which 1 vaned accord- 
ing to the nature of the soil — m ndditu u to 4 lbs of rape, or a little bailey, to be 
eaten giecn. 1 applied i liberal du bsing of seeds, which I vaned according to 
the nature of the soil The best afUi -treatment for young seeds, or old grass 
land, 18 a coveiiiig of will-rottul larmyaid-mauure, spread on in the autumn ; 
but I have occasionally observed stock dislike for a time the herbage so pro- 
duced. 1 would dejiastuic lather than mow, and with sheep m preference to 
cattle, takmg caie never to punish the pastuie by eating too bare for a season 
or two. 

I do find considerable increase in the number of animals kept, espccialh 
m summer; under the circumstances little wmtei forage is provided, with the 
exception that the farm carries* more stock in summer than in winter. My 
impression is that the best descriptions of soil pay most m grass, while poorei 
Knd IS more suitable for tillage. 

Some Situations require more complete drammg for arable than foi grazing 
purposes. 

Fattinson Hayton. 

8. Musobavb Hall, 8ksli!on, OmcBiBLAND. 

In addition to my own estate of 320 acres, I occupy 70 moie upon lease 
It 18 pnncipally a deep strong soil on limestone, sandstone, and clav. Oui 
average rainfall is 38 inches, and the Mtuation u somewhat high and exposed. 

YOL. XI.— 'S. S. 2 H 
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Principally on account of the increased value of stock, but partly also on 
account of the advanced price of labour, I have laid down upwaras of 70 acres. 
I selected land which haa a good water supply, and which 1 considered capable 
of fattening cattle and sheep. I have tried different modes of prepai ing the 
land, but what I have sown down with rape and seeds in July — the previous 
year’s crop having been com out of lea — has answered the best. 

The crop i^ould on no* account be eaten bare the first year, or many of the 
young grasses will be destroyed. 

I approve of manuring the young seeds in the autumn, and grazing the 
following year with young cattle. At the end of the second or tliiid year, I 
have generally given m the month of February from 6 to 8 cwt. per acre of 
crudied bones. Without going into details, I am satisfied the inci easing my 
pasturage has been a judicious step. I have now something like three times 
the quantity of stock that my farm formerly carried ; for instance, where 
twenty years since I fed something like 70 shet^p duiing the year, I have now 
(June 1874) already sold 200 fat hoggs, and have still remaining 160 ewes 
with over 200 lambs, besides something like 90 head of cattle. Th« greatest 
improvement I have made on my farm is with respect to what was formerly 
a coarse, wet, rough ])a<>turc of 95 acios, which .n w a kind of hcrba 2 ;c that 
nothing would eat. 'ihis I thoroughly drained, and dressed with half a ton 
of dissolved Ibones to the acre — 1 like the month of Fthiuarj^ tlic liest for 
applying bones to grass land if the weather is mild and seasonable— (lime 1 tried 
without cfiect). This pasture cariies fully three times the amount of stock it 
used to do. Insides impro\ mg them to a much greater degiec. The climate of 
this neighbourhood being moist, and the soil generally retentive, the land 
cannot be made too dry either for grass or tillage. With regard to my arable 
land, I have reduced *my rotation from a five- to a four-course shill, and in 
this way I am able, with extra manuring, to produce the same bulk of stiuw 
crem as before, w ith considerably less land under rotation of cropping. 

Some twenty ^cars ago the following quantity of stock kept on the land 
I now occupy will be pietty near the mark : — 40 to 45 head of cattle, and about 
70 sheep— at the prc'^ent time 90 to ICO head of cattle, and fiom 350 to 400 
sheep — besides an incicasc in horses m cuiiqaiison, and tally as much bulk in 
crop. 

J. C. Topm. 


9. PuESTON Howp, Wiiiteham:n, Cumbeuiand. 

This farm, which 1 rent fium }eai to^ear, under the«4htl of liOnwIalc, 
without a tenant-right, comprises an area of 400 acres. The soil and subsoil 
are extremely vaiious, one ].art Ixing stiff clay on a clay subsoil; another, 
good loam on tlic magnesian Imu stone; and some, light soil on rf‘d sandstone. 

In 1846, mainly on account of the then predator}' habds of our mining 
population (several of my fields having loot))afhs over them), 1 deb'iminod to 
worease my quantity of jastiirc land, which (ven ll cn extended tu 125 acres; 
and since that time I have laid down alxiut GO act is. 

At first I prepared the land by a bare fallow or green crop, souSng down 
tbo following spring with lape and seeds. '1 his )»lan, liowevi r, not answering 
to my satistection, I have since adi»j»tcd, and mm h jaefer, the plan of taking 
a crop of wheat aff<T the fallow oi roots, ami then (weather permitting), 
sowing the grass-M'<.ds al>out the end of April, ii'*st hut rowing tlie wheat three 
or four titties over m order to sccuio a proiicr si*ed-lK d. 1 sow the smls (light 
and heavy) at one o^ieration, and the Mst dressing I have met with is the 
cue oommonly known in the North of England as Joderson’s mixture ;** this 
is composed as Mows ; — 
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6 lbs. Italian Bye-pass. 

6 „ . Perennial do. 

S Cocksfoot do. 

2 ,• Timothy do. 

3 Meadow Fescue. 

1 „ Various-leaved do. 

2 „ Bough-stalked Meadow-grass. 


2 lbs. Meadow FoxtaiL 
1 „ Crested DogstalL 
1 „ Bibgrass. 

5 Alsike Clover. 

5 ,, 'White do. 

3 ,, Cowgrass. 


Total = 10 lbs. per aove. 


The young prasses should, I consider, be allowed to flower and seed before 
being de|)a8tured, and therefore I prefer to mow during the first season or two. 

In selecting land for permanent pasture, or me^ow, I would certainly put 
down the stiff clays, and keep in tillage those which can bo easily worked for 
green crops. I am fully satisfied that the additions 1 ^ve made to my 
pasture and meadow land “ pay *’ me, but I have not gone into minute calcu- 
lations. I have never known naturally wet land ovet-drained for grazing 
purposes. 

With regard to the still arable portion of my farm, I have also upon this 
increased the grass-producing area. Instead of ploughing out the clover-root, 
as was my custom when I entered upon the fi^, 1 now leave it ****peen side 
up” for two, three, or even four years, according as it may he grazing to my 
satisfaction. My former course was oats, roots, wheat, se^ ; and, to insure 
a better set of grass fur the longer period, 1 now add to the usual mixture 
ior altematf* huslxiudry a few pounds of th:> earliest and best permanent 
grasses. My laud does not become foul rrder this extended rotation any 
inure than when 1 practised the four-course shift 

As to the improvement of well-estaUiriied grass, I coasidcr this can be best 
effected by the consuming upon it at all posbible seasons oil-cake and other 
feeding stuffs. Such, at any rate, is my practice, and 1 am in this way 
enabled p^'ofitaJdy to keep a larger head of bjtli cattle and sheep. 

Kobebt Jeffebsok. 


10. Esorice, kbab Tobk. 

My oxmTicnco in the formation of iiermaiient pasture has been chiefly upon 
stiff* clay land, such as would not grow wntk profit either mangolds or turnips. 
The light soils here will not glow gmKi grass* ; moreover, they will cany more 
sttirk when kept under cultivation. Our plan has been to clean the land effec- 
tually by means ol a tlu>rough fallowing, then to plant wheat or barley, very 
thin, and sow the grass-secii'* broadcast, in April, covering them with the 
brush-harrow. Wc have not tried sowing without a crop. In a climate so 
dry as ours (our rainfall averaging only alxmt 2C inches), we consider that the 
grain crop is invaluable as a bhad^ to the young seeds. With a more humid 
atmosphere I should be inclined to sow down with rape. 

After harvest, if the surface of the seed-field be spongy, it is desirable to use 
a heavy roller freely. Much of the failure of clover is duo to mechanical con- 
*tock should be allowed on unless the seeds be very big, and then 
mouths, as lambs and calves, should be run over. If a light coat of 
loldyard-nianure can be spared, the same may be applied in winter aud carefully 
spread ; but as the lumps of manure are often injurious to the delicate seeds, I 
prefer an artificial dressing, such as soluble phosphate, potash, and ammoniaoal 
salts, ^plied m spring. The question of mowing or pasturing would depend 
upon tlw nature of the soil ; on light laud I would certainly graze with young 
cattle, but on strong soils mowing encourages root growth. Wliere the plant 
38 thm it may with advantage be allowed paiiisdly to seed. Old sheep arc 

2 H 2 
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not desirable at this early stage. In the generality of cases there is a visible 
diminution in the produce after the second or thunl year, and it is at this 
cntical time that a 0X)d dressing of well-made dung will tell its tale. 

With regard to Ibe grazing derived from our arable land, we have in this 
locality found decided ^vant^ from allowing the seeds to remain down two 
or even three years instead of one. Also upon light land the plan of top- 
dressing the clover with artificials has boen found to increase the cr^ both of 
hay and aftermath to such an extent as to well repay the outlay. Formerly, 
on our light-land farms, a four- or five-course system was follow^, but now we 
fluently take two white straw crops in succession. Probably the most 
common rotation on sandy soils is as follows 

1. Turnips, grown with a light dressing of dung and artificials. 

Jj2. Barley and seeds. 

8. Seeds, mown or fed. 

4. Seeds, fed. 

6. Potatoes, heavily manured. 

6. Wheat or barley. 

7. Oats, with artificial manures. 

If the seeds are kept down only one year the above simply becomes a six-course 
khift. Undoubtedly this extex^ed rotation has a tendency to make our land 
a little more foul ; but upon strong land we have adopted a plan of making a 
bastard fallow, by breaking up the seeds in July, for wheat. This answers 
very well, and, with ordinary weather and pro})er attention, ensures clean- 
liness. 

The improvement of emr already existing old grass land has long been con- 
sidered of the higheitt importance m this locality. The first step is dninage, 
if the presence of water-brasses indicates stagnant water; not otherwise, for I 
do not believe that grass land needs to be so uniformly dry as arable ground. 
Secondly, we adopt a dressing with artificial manures, a very favourite mixture 
being 3 cwts. bone phosphate, I cwt. kainit, ( cwt. of nitrate of soda, or a 
compound of the last-named with sulphate of ammonia. This, costing from 
30s. to 33s. per acre, has been ap])lied towards the end of RTarch, and continui'd 
for several years with inarvtlious effect ; for, in my opinion, where grass 
land has become thoroughly impoverished, the toji-dressings must U* repeated 
at least five or six years in succession before any {lermancnt condition can bo 
looked for. Thirdly, wo enrich our grass land by ounsuming ution it, at all 
convenient seasons, cake«^and oon, pnlpeil roots and chaff. Neeil I say 
that each and all of these modes of treatment have had a most marked effect? 
I can point to land which was formerly wretcheiUy poor, and wet, and 
starve^ that, to use a common expn^ssion, it would IimT''* rotted a goose 
where carnation-grass usurped the place ot everything, and pn^sented, with 
nniigfatly rushes, atnilypoverty-stnckcuajiiiearaDce, but which, through the 
treoSnent above described, has been converteil into excellent breeding-land, 
Ml of white clover, on which young animals grow and do well, and wheret 
during the height of summer, Irish heifers can even be fattened with the aid 
of cake. 

In laving down land to grass, it is the custom in some parts of Yorkshire 
fcr the lati%rd to provide seeds and manure, charging 5 iier cent, on the out- 
lij, and of conrae claiming such land as grass ever afterwards. I think a 
better don is for the tenant to do the work himself, as the land then remains 
as arable in the schedule of his agreement, and ho can cither plough the 
gramid out again or leave it to be token at a valuation by his successor as 
phitniW'land* 

I may observe that on this estate, and throughout the oountiy, the holdings 
are nieraUy from year to year. A tenant-right is attached to Lord Wen* 
\odn ogMinents, providing a scale d compensation for outlay in draining* 
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•carting material, marling, or liming. It also secures to the tenant a return of 
half the cost of cake used in the last year of the term, and half the value 
of artificial manures a|>plied upon grass land in the last year, provided su^ 
land he not mown. 

John Ck>LEMAN, Agent, 

Mkcall EaUy York, 


11 . Bainbsse, Cattebiok, Yohksbibe. 


My farm extends to 500 acres, and in 1844 consisted of 380 acres of arable 
land, 20 acres of meadow, and 1 00 of permanent pasture. About half the farm 
is a gravelly and the rest a strong soil. The high price of stock and increased 
cost of labour have induced me to Ky down about 130 acres, chiefiy without a 
crop of com ; this I have done at an average exmnse of 10?. per acre, not 
including the cost of seeds, which have been provided by my landlord. 

Uaving well cleaned the land in early summer, my plan has been to sow 
the seeds alniut the middle of July, applying at the same time 15 cwt. of 
bones ]>er acre. Ihc following was my mixture of seeds for a 12-acre field: — 


30 lbs Meadow-grass. 

86 „ Evorgreen Bye-grass. 
60 „ Fescue. 

50 „ Cocksfoot. 

60 „ racey’fl Bye-grass. 

50 „ Italian do. 


SOlbs. White Clover. 
24 „ Alsike. 

24 „ Oowgmss. 

16 „ Bed Clover. 
12 „ Timothy. 


I keep the seeds free from stock the first year, and afterwards depasture 
with cattle and sheep. * 

I find that grazing pays better than ploughing, both on heavy and light 
soils ; 1 can keep double the quantity of stock ; and the produce of the 
recently laid-down i»asture iucreahes as it acquires maturity. I have been 
able to diminish my horse and manual labour aliont one-third. 

With a view to the imiirovement of my permaiieut pasture, 1 have con- 
sumed largo quantities of cake, and past of root-crop on it ; eating the 
remainder of the roots with cake, &c., where they grow, to avoid impoverisli- 
ing the tillage-land, pait of the farmyard-manure lieing applied to the grass 
land, of which 1 mow Irom 20 to 30 acroa 4 >&ce evqry year. 

« John Octhwaits. 


12 . Halton Castle Fabm, near CkiRBBiBOE, Northumberland. 

This farm, the total extent of which is a little over 630 acres, is occupied 
by the owner. Sir ^ward Blackett, Bart. The management is under my 
direction. The soil is loam, of fair average depth. In 1865, owing partly to 
the remuumtive prices obtoinable for stock, but principally to the increased 
and increasing cost of labour, and with a view to letting the lands annually 
^ grass-wks, by auction, it was decided to extend the quanti^ of pastme 
land, and since that date I have put down about 222 acres, the whole having 
produced most satiaiaotory results. 

I be^ the process in every field by draining thoroughly such parts of 
the l^d as rMuired it, and then covering the oat-stubbles m autumn with 
cloa-lime, at the rate of 12 tons per acre, and plonking it in immediately, 
in the following spring the land was properly cleaned and sown with turnips, 
manui^ as follows 16 to 18 cartloads of rotten dung, 10 bushels of undis- 
solved bones, 2 cwt. of Peruvian guano, and 3 cwt. of superphosphate, per acre. 
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The tumipe-were drawn off in strips, one-half being eaten on the land by- 
sheep, and the other half carted home for the cattle. 

As soon as the land was dry enough in spring, it was ploughed very lightly, 
and worked down to as fine a tilth as possible, and the seeds were sown at the 
end of April or beginning of May without a corn-crop. Immediately after 
sowing 1 had the land heavily rolled. Sutton’s mixture of grasses for a loam 
of medium texture,” costing 32s. per acre, has answei-cd my purpose well. 

As to the subsequent treatment of young seeds, the land ha\ ing been in 
this case laid down in good heait 1 have not found that any assistance was 
needed for five or six years ; but aflei this iieriod 1 have usually loldcd sheep 
on the land in summei, allowing them to consume lialf-a-ton |»er acre of 
linseed-cake : the sheep bad liberty over the whole field dining the day, and 
l^ere folded all night, and led with the cake. 1 allowed the young sec'ds to 
be pastured with sheep only duiing the fiist season, hut aftir that cattle also 
have been permitted. 1 prefer that the si^eds should not he mown. 

This altered mode of fanning has, I am satisfied, paid the owner well. 

Ftevious to Halton Casllo Farm being taken in band, in lb65, the lands now 
laid down would not let for more than an average of 23«. oi 23s. fir/. ]M.r acre. 
In 1874 the summer catage alone on these same fields, when let at auction, 
brought, after making a fair deduction for tithes, rates, and cost of shepherd- 
ing, an average of fully fiOs. jkt acie. 1 giant that i»ortions weie taken for 
accommoilation piiritoses, and therefore the coui]»arisou wm hardly a fair one ; 
but I should say that it let to lami m the ordiisiry way these fields would 
fetch from 37s. to 40s. per acre. 

As a general rule, m Xoithumbcilaud, I have not found it desirable to la} 
land down jjermamntly that will faiily glow tuinips, oi on strong clay soiU 
where, with good ciiltnation, foiirquartiis ol wheat per acre can be growm after 
a bare fallow. The latter ina} with advaiiluge be allow <d to lie three yeais 
in grass before being again iiluugheil up, theieby reducing the cost of labour. 
1 consider that land inteiidc<i for j^Tinanent |»astuie should, in all cases when 
requisite, be in the first outset thoroughly drained and well manured. 

Thomas SAMrnk, 

Aqeut to Sir Edward Blackett^ Butt. 


13. MiLFIELD, WoOUEB, NoilTnUMDXBLAND. 

Mv fanning operations arc spread over many holdinpyrtcnding to several 
hundred acres. A portion of the land is my ow n j)ro|>ei ty^e rest 1 hold iindei 
lease, without tenant-right. 1 have every dihcrii»tion of soil, from stifl* clay 
to fine loam and gravel. 

In 1873 our rainfall reached 485 inches, but ilte average 1 take to l)C 
eboat 24 inches. 

As far bodk as the year 1833 I turned my attention to the laying down oi 
pennanent pasture, ol which 1 have now dune nemy hundred acres. 1 found 
at^*hieadi^ and feeding iiay blotter than coin-growing, alttaough labour 
nas not ili4a so exiiensive as at present. 

Cli^*linds are naturally exfjensive under tillage, but even fine friable soils 
have paid me better in grass tban corn. My land has generally Wi rich and 
tt tolay down; but, where not so, 1 have taken two successive turnip crop^ 
and aalen them on the land with sheep. 

I selected a mixture of seeds suitable to the soil and aituation. I pref^^* 
sowing with a crop of com. 1 have not practised inoculation, but from what 
1 lunre seen of it 1 prefer the commoner method of sowing. 

I ^ noi mow ; if I did, I should cut very early, before any stems harden 
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or run to seed. Newly-]|kid land should not be eaten very baro with sheep, 
lest they nip out the fine clovers, which, m a droughty season, may not come 
again. My experience is that much more stock can be kept during the first 
two years on newly-laid down land than subsequently ; it is then apt to fall 
off, and may not do well for six or eight years, perhaps never. There is often 
a loss between the third and tenth years which few tenant-farmers can stand. 

1 have received no aid fiom my landlord, but whether acting in that capacity, 
or as agent, 1 generally provide the seeds, if the land is in proper condition. 
1 have also given manure for top-dressing, the third or fourth year, to the 
value of 20^. to lOs. per acre. 1 prefer sowing down good tumip-soil, because 
It takes better and continues to improve, whereas day-land generally goe*) 
kack after a lew years. On the still arable portion of my farm 1 let the 
aitificial grasses lie for two or three years, or as long as thev remain good ; 
this is the only way in which iny lotation ol cropping is alteiea,and I consider 
it the best form ol arable farming. 

Intending to lot seeds he for thice or more years, I should sow little or no 
red annual clover, but mure akikc ; and if for bhccp-pastures on light soil, 
more tieluil ; li foi catth , more cucimfoot. 

1 have nut found laud become more fouk through lying longer m grass. I 
haM lately tak(n iqi bcveral ficiils, say 117 acres, which had laid from twcUe 
to fifteen years, and 1 haio not seen a barrowful of couch on the whole! II 1 
had laud in such a state I should take two ^ucctssixe turnip-crops, or tuniips, 
l)arle>,thtn turnips again, taking care to eat all the turnips on, and thcie 
would not be a bit ot couch u|)on the land iiterwards. 

'I he host application for |Krmancnt gctss is farmyard-manure, and, where 
needed, seeds sown and biushcd in hi the spring. I never saw any go(^ from 
bones on the suiface. Guano or nitrate tells at fiisi, but does not last. Cod- 
sumiug cake, &c,, by shicp oi cattle does good, but is unceitun and unequal, 
some parts being much impro> ed, others m a less degree. I mow about 30 
acies annually oi old mcailow. As to tbe benefit derived from enriching grass 
laud 1 can give no statement in figuies; but when I see luqiroved pastures 
keeping double the quantity oi sto^, and keeping it well, I conclude it jiays. 

G. A. Obey. 


14. Cabhah Hall, Coldstbxam. 

1 have laid down three fields to permanent grass by the process known as 
‘'inoculation.” The first oontained 21 acres, and was put down m two 
portions, in successive yesra, about fifteen years ago ; the second, ccmtaining 
about 16 acres, live years ago ; the third in 1873, comprising some 6 oi 7 
acres. All have succeeded very well, and are improving annually. Fifteen 
years before my ado])tion of this plan, 1 laid down the 21 acres with tbe 
best grass-seeds could procure, along with a thin crop of wheat ; and for 
three or four years the jiasture looked well, but subsequently it deteriorated 
year aftoi year, until at length I got out ot temper with it, tore up first one 
half and then the other, put them through a course of husl^ndry, and then 
^wed a thin crop of wheat and barlev respectively. In April, or early in 
May, when the com was a couple of inches above ground, 1 inoculated in the 
following manner ; — I turned up the “ sock'* of a plou^, and combed from 
an old nature-field strips of turi 4 inches wide, leaving each time an interval 
of 4 inches, until I had got sufficient. I then carted the turves, so provided, 
to the land imder experiment, where men with spades cut them across in 
leng^ of 4 inches, making each piece of turf 4 inches square. A sufficient 
number of women and chiloren then filled licir swills with them, and carried 
them off to the ends of the drills, and having dug out little ho^es with a short 
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hoe 1 foot apart each way (a couple of com-drilleiibeing left between), put a 
turf into each as they went, stamped it in with their mot, and so on until 
their swills were empty and they returned for more. Thus the whole field 
was inoculated with turves 4 inches square, at a foot apart, so that 1 acre of 
land, if entirely ]mred, or 2 acres, if half only of the turf were taken up (as in 
my case), served 9 acres of laud to be Imd down. The thickness of the 
turves, 1 may state, would vary from 24 to 3 inches, according to the growth 
of the roois^ the object being to remove the whole of the latter. I then sowed 
a light covering of white clover seeds, rolled the whole, and the operation was 
finished, at a cost, exclusive of my own horses and drivers, of 11. iier acre. 
Nothing further was now required except constant herding to prevent the 
rooks disturbing the turves when in search of grub. For lack of this on one 
occasion, through the absence of my woman-herd at a two hours’ church 
service, the rooks turned over nine-tenths of the turves on 10 acres of ground, 
and the whole had to be replaced, and rolled again ; but otherwise no harm 
was done. The hoeing is simply to prevent the turves from standing above 
the rest of the surface. In course of time they arc trodden in, but unless 
their bed be slightly scooped out they remain visible for several years. 

The fields I selected for the supply of turf in each of the three cases quoted 
Vere very old pasture, and, the roots being thickly matted, they were well 
fitted for the purpose in view. The high ridges and deep furrows are evidence 
that they have been ploughed at some time, but this can scarcely have been 
within the last 200 years. The effacement of the gutters or wrinkles made by 
the sock of the plough 1 sim])ly left to nature and to the treading by the hoofs 
of stock. The roots make rapid growth at the sides of the ruts, and, so far 
from the herbage being diminished, I believe more food is obtained after than 
before the o[)eration ; the grass grows at the sides as well as upon the top of 
the intervening strips, and, unless the ground be eaten very bare, the abstrac- 
tion of the alternate rows is scarcely visible even where taken only two or 
three years ago. In the first year 1 tried the plan. May and June were excc])- 
tionally dry months, and corn and grass-turves alike were as brown as the 
adjoining turnpike. The neighbouiing farmers, as they rode to Kelso market, 
riaiculed the experiment; hut ii< Mrthcless, in the following summer, very 
few bare spots remained, and meannhile a good crop of wheat was reai^ed, and 
the autumn growth ot grass afloided a fair bite for sheep. 

The 18-acre field mentioned, Iwing close to one of my homesteads, was laid 
down purposely for cow-pasture; the tenant, on renewal of his lease, willingly 
accepted it as permanent grass, and t<K)k a ciop of liay Iroin it the first year 
after inoculation. In cimclusion, where I could have accc a Up really go«Kl old 
sward suited to the purpose, I would never lay down lifflt to grass in any 
other method than the one desenbed. 

K. UODOSO^ IIUKTLET. 


15. Wheeldibk8-ok-Ttnz, NorthumBkbland. 

This farm of 133 acres I purcliascd in 1804, and in 1800 I took it into my 
own occupation. About one-half is strong chiy-land, while one-fourth is moss, 
and the remainder gravel. Our rainfall lluctnatc^s vastly, the average from 
1856 to 1873 having been 29*21 inches per annum. In 1871, however, a 
n6ighlx>ur*8 gauge collected 33 inches, while in 1872 tlie enormous quantity of 
52 inohei was registered.* 

* H nay hero be noted that this quantity of 52 iiichos (though little more 
than a third of the rainfall reported in 1873 from certain of the Ishe and mono- 
tainmis dietrlets of Cumberland) represents 1.176,371 imperial gallons, or 5251 
tons 18 cwta 20 Ibo. to each English acre.— T. Bowsteau. 
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Wages having an upward tendency, and grazins being more to my taste 
than corn-growing, I have put down in pasture about do acres, taking care 
always to select the stiffer portions of the farm. My method of ]^eparmg the 
Umd was as follows : — ^Where requisite, 1 drained with pipe-tiles, 4 feet deep 
and 18 feet apart, being particular to convey the water into huge stone 
troughs. I then applied a liberal dressing of lime, and ploughed it deeply 
in during autumn. In spriug I gave another ploughing, as well as scarifying, 
barrowing, &c., until the land was thoroughly cleaned, and then sowed turnips, 
which I dressed with farmyard-manure and 10 cwts. per acre of i-inch bones. 
'The roots, being a heavy crop, were jjartly drawn off; the rest were consumed, 
where grown, by cake-eating sheep, and the barley or wheat, as the case might 
be, sown in March or April, according to weather. I used a mixture of per- 
manent seeds, supplied by Messrs. Carter, and, to insure equal distribution 
over the land, 1 sowed one^half in cmc direction and the remainder the reverse 
way. 

My after-treatment of the young seeds has been generally this : I have in 
f he first spring top-dressed with a iinxtiire of dissolved bones and guano, and 
occasionally mown twice. In the second year 1 mowed once and tlton depas- 
tured with young cattle and sheep, having also one feed per day of lins^- 
cake and cotton-cake, in equal parts. In the third season I have altogether 
depastured, spreading turnips on the land or giving the sheep a run on an 
adjoining turnip-field, as soon as the crop was r^y in autumn. 

My altered system ot management saves me the oost of one man and one 
horse, while at the same time it has enabled me to increase my cattle by 15, 
and my flock of sheep by 36 head. 

With regard to the old grass land which I found on entering the &rm, I 
have hod the whole of it drained with 2-inch pipes, 4 feet deep and 18 feet 
apart, emptying into mains of 41 feet deep, and provided with 3, or, where 
the run was considerable, 4-inch tiles, the water Ming carefully collected in 
troughs for the use of the stock. I then covered the entire 55 acres with well- 
burnt lime ; and in spring, when this was out of sight, I applied from 12 to 
15 cwts. per acre of ^-inch bones, along with a dressing of Carter's renovating 
grass-mixture. In the autumn I put on purchased farmyard-dung, and the 
iollowing season 1 was rewarded by a splendid crop of hay. Of these 66 acres 
1 now mow one-fourth each year, the remaining three-fourths being depastui-ed 
in the ordinary way ; and 1 prefer this to mowing the same plot year after 
Year. What was when 1 entered into iHissesbiou one continuous bed of whins, 
broom, wild roses, and heatlier, I have by the above treatment converted into 
beautiful green jiosture ; and it necil not, therefore, bo wondered at that in ten 
years my head of stock has, .is shown below, mightily increased ; — 

SUxik kept in 1864. JfUiKk kept in 1874. 

10 Sheep. 114 6he^. 

3 Cows. 4 Cows. 

7 Young Cattle. 25 Young Cattle. 

4 Young Horses. 

And these figures, I would remark, are taken quite distinct from the stock 
cuamtumedi as already described, upon my recently-formed grass land. 

QfiOBGE Thoicfson DlCKntSON. 

16. PfissTov, Wbllinotok, Shropshibs. 

Besides 12 acres of my own land, I rent a farm of 87 acres, from 7^ 

tenant-nght. The soil is san^ gravel, peat» and clay : the 
rainfall does not average more 26 inches. In 1864 I had 66 acres of 
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arable land, and 83 of pasture: since that time Ibave laid the 'whole of the 
farm down in CTass, having been induced to do so on account of the increased 
cost and difficulty of obtaining labour on a small farm. As regards draining of 
grass land, 1 do not consider it need he carried out to the same extent as for 
land under the plough. 

I have always pr^red the land by growing a crop of turnips, and then 
sowing the grass-seeds, light and heavy together^ in April, witli a cro]) of 
barley or oats, sown thin, and allowed to ripen. The mixture of grass-seeds 1 
have not found of so much im|X)rtance as hi^h condition of laud. 1 always 
endeavour to get the laud into good heart beiorc laying it dow n, and then I 
find it profitable to dose it well annually for the first four or five years ; u hich 
treatment comjjels nature, as it were, to produce grasses which are indigenous 
‘ to the soil. In this, I consider, consists the seen t of the whole business. 1 
should prefer depasturing the > oung seeds with cattle, but should be guided, 
in a great measure, hv seasons. In a moist season I should prefer to depasture 
'with sheep, or even to mow : but, if mown, a very liherat dressing of manure 
will be required. I deem ft of tlie utmost imjiortaDcc to avoid, as much as 
possible, treading and ixMchiug the seeds for the first two or three years. Since 
1 have laid my land all down to grass 1 have been able to keep two- thirds 
more cattle, chiefly for fattening. This year I have 80 beasts growing into 
* heavy weights, and that with a light rainfall the first six mouths of 1875. 1 
consider that clay-soils are best fanned ns grass, while the light, fnahle land is 
more suitable for ploughing, to the iui]irovemcnt of ]>ermaneut pasture, 
I have found that best effected by heavy dressings of prtqmred hones and 
farmyard-manure; also by a liberal consunqition u{K)n it of linseod-cake, coni, 
and decorticated cottoii-eake ; and 1 may state that the land so treated hab 
rendered a good return for the outlay. 

II. Bnow'x. 


17. Skimblegott, Much Wenix)ck, Shbopbhibs. 

1 am engaged, along with my father, in managing a stiff, wet, clay farm, of 
867 acres, of which 200 acres are under the plougn. My remarks, however, 
will apply to a large part of South Shrojishirc, on the western side of the river 
Severn, equally with our own immediate tenancy. Receiving, as we do^ a 
lai^ amount of moisture, which sweeps in a south-westerly direction from the 
Bristol Channel, our climate may be Hckoned a damp one^Hld therefore more 
adapted for grass and gn'cn crops than for gniin. The wrodnys under culti- 
vation in this and similar situations arc sadly out of place, and have long 
Ceased to be other than a source of nunoyance and loss of time and capital to 
the occupier, especially with the present increased price ofjnanual and horse- 
labour. Depend upon it, a stiff clay falU>w', alike diain^M undrained, is a 
subject requiring long credit, and, even with the utmost indulgence, seldom 
meeting full payments. The horses required to cultivate land of this do8crii>~ 
tion eat ncarlv everything it produces, except the wheat-crop; and this last 
will not yield more on an average of seven years than 18 imperial bushels 
per acre m saleable grain. These, and numerous other facts 1 could deduce, 
sufficiently explain the necessity of putting down to grass a large iiortion 
of the heaviest land in the Western and Midland Counties. But I would 
at the same time utter a note of warning against haste and precipitation 
in so dolDg; for nothing can justify the laying down land in an tinprc- 
pond^ SOO^*iiiid*tumble state. We know that the great secret in forming 
good consists in the being able to preserve the fiuer grasses and clovers, 

which aimost invariably die out after the first three years. Freshly put-dovrn 



Report on Laying down Land to Permanent Pasture, 467 

seeds should be ticated in the same mannei as a neuly-bom heir — as an object 
beaming with hope and promise, and one not to be left to shift for itscll m 
careless, neglect and poverty. It is in my opmion a wise plan to mow the 
first yeai, and then graze pretty hlird ^h young cattle, of a description likely 
to pay foi a few ^lounds ol mixed cotton- and Imseed-odce. Sheep should be 
by all means excluded for some years, as they destroy the crown of the cloveis, 
and eat out all the btbt grasses, to the advantage of the coarser vaneties. 
There is little doubt but that five pounds’ worth per acre of a suitable mixture 
of phuspliates, }iotash, and amqionia, would, at this stage, if only tenant- 
farmers could feel hccure in their iiuestments, be amply repaid in alter years. 
In any case, new pastures must icceivo liberal dicssings and careful manage- 
ment, aud, if so tuatea, I fail to see why hundreds of acres of almost haiien 
clays should not be tniiud to a profitable use, inst-ead of being, as tluy are 
now, a heavy clog on the eneigj and cipttal of the unfoi tuuato occupier. Of 
course I .'iin not assuming that the w hole of any farm should be laid down to 
grass, IS some pro\ ision must be made ioi wintering stock : but I would urge 
the pideticability ot hving down dl strong land, where watei is available, 
except that i>oition which can be profitably farmed on a four-course system 
of tuimps, barle}, seK,ds, and oits. When this cannot be done, and it is 
urgently ncoessarv to ke*cp a iiart in an aiablo state, I would suggest the fol- 
lowing plan as hotter than the old system of wheat-fallow, after which it is so 
difiicult to get trover, ])tant the oat-stubble (sup|x>bing it to be drained) with 
wmtei-tarcb in September, or oaily in OcU^lx'r, graze the following summer 
with shet]), plough down deep in October, woik well in spnng, and drill with 
bailey and seeds In doing this, wheat would form no part of our produce, 
which would at first ajqKai novel mid impiacticable : but I feel sure, if wc 
studied the smipU'it lutuiil hwsaud local climatic influences wath half the 
zeal with which we cheiisb old rickety practices, wc should be better able to 
Ixittle against stastms and other obstacles m oiii ]iath. This altered S 5 j,tem 
would largely ineieasc the quantity of young cattle, which might be wintered 
111 covered yards, saving a large )iortiou of stiaw (now only used as littei) to 
be consumed as clutl, with a lew pitl])ed loots, and, if jiossible, a dash of 
corn or cake. The result would be a vastly-improved manure-heap, whereby 
ht^avier crops would Iw growm on a diminished area; and this I take to be the 
desired end and aim of all good tanning 

Jamfs WSTHmLL. 


18. CuiUBUBT, Shbopbhiee. 

The extent of my farm is 300 acres. I rent it from year to year, and 
have no tenant-right The soil and subsoil vary fiom a stiff loam on chy 
to gravel on sand, and light brash on soft tuck. Our rainfall is a mediuin 
one 

lu 1867 my farm was made up of 153 acres of arable land, 153 permanent 
^sturo, and 54 meadow . but amce that time I have seeded down about 57 acres. 
In doing this I was mainly influenced by the increased cost of horse ai^ manual 
la^ur, which, with seed and manure-bills, absorbed on this class of land the 
whole of the crop. 

I seleoM for laying down the most tenacious soils on the farm, and 
mlly portions difbcuU of onltiTation. Two fields were sown after a bare 
fulow, well dunged, and the remainder after turnips, partly eaten on with 
I generally sow m April— Uie light seeds first, and then the heavy 
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ones l^e reverse way. I have always sown with a crop^ and have found the 
following mixtures succeed well : — 


Seedifor Bhaly Sods. 

2 lbs. Sweet Vernal. 

3 „ Crested DogstiSil. 

2 „ Meadow Fescue. 

8 „ Cocksfoot. 

2 „ Sheep’s Fescue. 

2 „ Tall Fescue. 

2 ), Bough-stalked Moadow-grass. 

4 „ White Clover. 

2 „ Alsike. 

2 „ Bibgrass. 

B „ Pereunial Bye-grass. 


Total— 32 lbs. 


Seeds fer Very SHfSoiU. 

4 Iba Crested Dogstail. 

1 „ Sweet Venial. 

3 „ Cocksfoot. 

4 „ Tall Fescue. 

4 „ Meadow Fescue. 

3 „ Bough - stalked Meadow* 

grasa 

2 „ Meadow Foxsiail. 

4 „ Timothy. 

2 „ Alsike. 

2 „ White Clover. 

C „ Perennial Bye-gross. 

5 ,, Italian do. 

Total— 40 lbs. 


/ I have generally sown artificial manure with the seeds, and ^med the fol- 
lowing spring. The crop should be mown early the first year, and not eaten 
too bm with sheep. My altered mode of larming iiays me better than my 
former practice. 1 save the keep of two horses, and the expenses of about a 
man and a half: my breeding-stock of cattle and shoc]> are considerably 
increased. 

My landlord (the Earl of Powis) found seeds for 12} acres, on condition that 
the land should not lx* ploughed up again. 

My experience is tliat land certainly need not be so dry for grazing as for 
arable farming : 1 consider that many imstures arc overdramed, and that some 
of my own suffer in that respect. 

With regard to artificial grasses in rotation, I seldom let them lie more 
than one year. 

My permanent pastures I fiud pay roe to improve by the application of 
•hone-manures and coni|X)st, and by Uie consumption of roots and purchased 
food icr sheep upon them : but 1 must confess that bones have not had so 
much effect as 1 looked ior. Yard-manure ])roduccs good results. 

Since >vriting the above, I have ustd u mixture of 3 cwt. kainit, 2 cwt. 
bone superphosphate, and 1 cwt. of nitrate of .soda j^cr acre to lately secilcd 
pasture, with very good results. 

^JoUN Shukeb. 


19. Holesb, Oabk-in-Cabtmsl, Lancashibs* 

in 1864, not being able to meet with a suitable tenant, I took in hand a 
poor cold clay farm, belonging to his Grace the Duke of Devonshire, which 
had previously been let at 10s. jier acre, but ujion which no tenant ever did 
any good. I broke it up out of grass, gave it a summer fallow, applied 4 cwt. 
per acrepf Peruvian guano, and sowed it down with mixed grass-seeds, without 
a cropu Since that time portions of it have been top^ressed. It was then 
let in smrate lots for a time, but is now in one farm, at 30s. per acre. I have 
alip lakT down about 130 acres of land, reclaimed from Morecambe Bay : this 
lias goile through a regular course of cropping, and been sown ^wn, generally 
witbont a grain-crop. 

My opizwm is that land of this descriptioii will pay best in grass. Gfood 
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loamy soils I should keep under cultiTtktion, for where such are laid down leBa^ 
stock will be kept. 

Ozass-aeeds I would sow in ^uly or August, and, as 1 have already said, I 
would do this without a grain-crop, li w^, 1 would mow the* young seeds, 
but certainly not pasture with sheep. 

The average rainfall of this district U 45 inches. , 

Geobge Dsswby, 

Agent to 1ii$ Cfraee the Duke of Devonshire. 


20. Beam Eibkham, ^amoashibb. 

My farm of 280 acres I have on a yearly tenure, under the Earl of Derby. 
Half of it consists of a strong free soil, resting on a clay and marl subsoil, and 
the rest of it is moss-land, part of which has been recently reclaimed. Our 
rainfall averages 83 inches. About GO acres have been in permanent grass for 
fifteen years, and 90 have been laid down during the last four years. I w'as 
induced to extend my breadth of grass laud by the high price of &t and lean 
stock, and by the increased cost of agricultural labour. The fields I selected 
for sowing down were of tho heavier class, as these soils always retain the per- 
manent grasses best ; moreover they are oxiicnsive to cultivate. I have always 
mixed the seeds thoroughly and sown in April, with a corn-crop, allowing it to 
ii]Km. 1 have found the following mixture of seeds do well, viz., perennial 
ryegrass, Timothy, ribgrass, cocksfoot, foxtail, meadow-fescue, cowgrass, white 
clover, alsiko, and trefoil. Iliis dressing is particularly adapted for heavy 
land : on lighter soils 1 w*ould u.se the same sorts, but increase the grasses and 
lessen the quantity of clovers. I never mow, but pasture with sheep and 
young cattle, keeping the seeils well eaten down. During the first three or 
four years I would dress well in spring with boiled bones and a little nitrate 
of soda. 1 apply all tho larmyard-mnuuro on my arable land. Since 1 have 
laid down so much land 1 liave considerably increased my stock. 

Old pastures will |)ay w'ell for improving, and this maybe best done by 
applying Ixme-mauures and composts, and % feeding sheep upon them with 
com, &c. 

My experience teaches me that pasture land should be well drained. 

Peter Blundell. 


21. The Orange, Worslet, Manghesteb. 

My farm of 446 acres I rent under a six months' notice, and without any 
tenant-right. About three-fourths of ro}' holding consists of old bog-land, 
rccbiimcd from Chat Moss, while the remainder is a mixed soil, with a portion 
of hound average land. Having already 140 acres of permanent pasture, 100 
of ineatlow, and 205 of arable land, I have not laid down any portion to grash. 
In fact when, in two instances, I dkl attempt to do so, I failed ; for this 
land 1 find will always revert to its original cnaracter of herbage. I have, 
therefore, of late years simply sown tho usual mixture of clovers and Italian 
rye-grass, with a little trefoil ; and this, after mowing once, I leave in 
one, two^ or throe years, according to seasons and the condition of the s^s. 
Tins being a large dairy and root-growing farm, the system is vtmed only to 
try and make the most of everything, and so meet increased and increasing 
expenses. Here, within the post 21 years, labourers’ wages will average a nse 
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of 3$. per week : l)lftcksinith8, 50 per cent. ; carpenters and other mechanics, 
25 per cent. Add to this larger local rates, re-valuation, and advance of 
rent, amounting in some cages to from 10 to per cent., and you miv safely 
put down the tenant-farmer’s cost of production as having advanced 30 per 
cent, during the last three years 1 

With rejptrd to the best method of improving old grass and meadow, ** fod- 
dering” stock upon them is a valuable agent j but I have iound nothing equal 
to or last so well as ^ood home-made manure from highly-fed stock, well 
rotted by constant saturation with tank- water. Where, ho^\cvcr, this cannot 
be spared from the arable land, judiciously mixed top-drossings may be sub- 
stituted, and ill be found to pay well for the outlay. My imi)ression is that 
the grass land in this country does not receive near the attention true policy 
•dictates. 

Touching the degree of dr^ess desirable for grazing piii^Kiaos, all herbage 
is undoubtedly sweeter upon drained than upon undrained land ; but I have 
seen instances where both meadow and pasture have been orft~diatti<d And 
it is yet an unsolved problem how it is that much of the laud m Cheshire 
producing the very best Quality of cheese is often in a \ ery «cgh*cted state, 
growing little else but rushes and other coarse herbage. 

IIenby Neild. 


22. Tatton Pare, Kkutsfobd, Cheshire. 


We have, from time to time, laid down a Urge breadth of land to|)ennancnt 
pasture on Lord Egerton's hoinc-taiQi. 

The grass seeds, lor econonaeal reasons, arc always sown with a srain-crop, 
which IS allowed to riiten ’Die laud intended to bt^ laid down would, in the 
preceding year, ha^( been undci loots, whuh, owing to the soil and climate 
not being adapted to ihcir bciu.; consumed on the land, would have been 
carted off. 

Sowing without a crop, and sowing with rajH? f2 lbs. jkji acre), have also 
been tned. My own opinion is that, provided the land lu* in good heart, clean 
•condition, and a pioixji seed-bi d has been secured — three essential conditions — 
it does not much matter which oi th< thiec methods bi used. 

The seeding, whethei willi oi witliout a cioj>, should be done at the end of 
March or beginning of A])iil, dejicnding on tin weather; the surfare must 
be fine and moderately div, and the light and h(a\y stids sown ik]icirately. 
It being above cverytlung neces^ai} tint the land should 1 h* tlionuigldy clean, 
it is sometimes requisite to defti sowing tlie grid's scfds until too late for a 
grain-crop; in such casn.* they maj Ik sown .ilone, .ind nia\ succeed very 
well, even when put lu as late as July oi Au/u^t ; hut l4f{ielei the eailier 
months mentioned above. 

Our mixture varies with the nature of the soil, ’i he ftdlowing lias been 
lately used with much success : — 

Feraen, 

1 bush. Cocksfoot. 

] „ Foxtail. 

I „ Pacev’s Perennial Kye-grass. 

I „ Meadow Fescue. 

2f lbs. BweetTerual. 


Per mrc 

1 lbs Sinnoth-stnlkrd Meadow-grass. 

2 „ While Clover. 

2 „ Tiehul 

2 „ Timnthj 

11 „ Cowgrass 


Some land grow's cocksfoot so stioiigtliat it maDs ilv heiliage too coarse, 
and it is consequently omitted. In some cases 2 Ihs of nb-gross may be 
adyoatagaoualy added to the above. 

The young seeds should be mown the fiist year, ilu next year depastured 
with young cattle, not To]>-drcsg in the second year with, say, 2 owt. 
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per aero of bone-dust, and continue tbe application annually until a good 
'close growth of clover is established, after which a less frequent dressing will 
suffice. 

Strong land answers best in grass, while light soils, are more suitable for 
tillage. 

As to drainage : an opinion is occasionally expres^, that land token for 
X)ermanent pasture may ^ over-drained, but I think it is an old-fa^ion^ pre- 
judice. Our {permanent pastures aib kept up by the appHcaiion, from time to 
time, of top-dressings of bone-dust, mixed occasionally with a small proportion 
of guano, sulphate of ammonia, &c., but no mumrial treatment seenas to be 
efficacious in this climate in preventing permaiicnt' pasture on some soils, more 
e&pecidly light ones, from deteriorating, and in ten or twe^^ years’ time the 
plough has to be again used. 

Geobgb Cabteh, 

Eitaif Agent to Lord Egerion of TaiUm. 


23 . Bbabset Gbeen, Tabpoblet, Cheshibb. 

T am owner and occupier of 173 acres of land, all in grass. The soil, with 
tlu' exception of 2 acres or so, is stitF, vnth strong subsoil, lying upon a good 
Ixid of marl. Tx>ug before the rise in the price of agricultural labour, and 
before stock liad attained its present value, 1 adopted my present mode of 
fiuTning, con\ince(l that it would my letter than ploughing. My experience 
has ])ro\(‘d that I was right. My land is vnl well drained, at an average 
depth of 20 inches; this I consider deep enough for i^crmanent pasture, 
Ilu)ugli if it were under tillage J should prefer 3 Icct. I generally mow only 
about 40 acres (I have only mowed 34 acres this summer) ; the land being 
good, this gives quite snflicieut winter keep, excepting in a very dry summer, 
when 1 have to purchase a little wheat or oat straw. For a length of time 

1 have dressed the jjastiire land alx>ut every fourth year with 7 to 8 cwt of 
boilcu bones tier acre, but now I mix with mineral siqxsrpbosphate, and with 
good results. All my hay-grass, with tlu* exception of one field, situated half 
'I mile tioin the liomestcad, is grown with farmyard-manure ; iu addition to 
which 1 cover 4 acres of dairy-land with manun^ from the pigs, wiiich greatly 
enriches the soil. 1 have found, from i*xi»erienee, that land w^hieh has been 
ilown in grass for fifty or sixty years requires a larger outlay to keep the 
herbage sweet than such as has Invn untler Ullage within twenty years or so; 
but tbe older grass is more valuable for wintering young stixjk, as it carries so 
iniicb better. In my opinion stift clays are not adapted for tillage ; but deep 
loamy soils may bo used advantageously for that pur(iosc. 

My present number of stock is 105 head of cattle (I had 113 head of 
cattle in the early part of tbe season, but have lately sold 8 fatted beasts), all 

2 y»W8 old and upwards, exoe]>ting 7 yearlings ; over 20 sheep, and 3 horses. 
I milk about 50 cows. From 60 cows 1 made 12 tons of cheese last year, 
long weight : but, in consequence of the drought, and soitreity of grass, I 
expended 15/. in feeding stuffs, and gave the cattle 111 acres of mowing; but 
I expect to exceed this amount this year from the usual quantity of pasture- 
ground, and without any extra feeding, though nearly half of my dairy stock 
have suffered from Uio foot-and-mouth disease. Tlie rest of the cattle are for 
feeding and store purposes. Throe men oommse my regular staff of labourers, 
oxoept m hay time, when I get additional hands. 

My mtle milk and grow well. All my fat toning is done on grass, wn- 
scqiiently at a light expense. I do not rear my calves, but purchase stirks 
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and yotmg barren cows for fattening, and chiefly fill up my stock in the* 
autumn with au^ as aie not ^peci^ly adapted for the butcher. Now that 
all my land is in grass, and since I have so much improved its fertility, 
chiefly with bones^ the farm will carry nearly double the quantity of stock it 
did 51 years ago ; consequently the production is greatly increased, and the 
remuneiation very much larger. 

Joseph Aston. 


24. Busbtok, Tabfoblbt, Ohbshxbe. 

1 rent my farm of 145 acres on a yearly agreement, but without any com- 
pensation clauses. The soil varies, but is chiefly a good brown loam on a 
marly subsoil, with ^rt on rock : about 20 acres are gravelly, and this is all 
that 1 now have in tillage. The rest of the farm is in grass, and, wore it all 
heavy land, I should certainly have none under the plough. A few years ago 
1 hod a larger quantity of arable land, but the dearness and scarcity of labour 
caused me to lay it down. My practice has been to get the land as dean os 
possible during a rotation of oats, green crop, wheat, and then oats or barley, 
and to sow the seeds in Apiil with the latter crop, which is allowed to n(icn. 
1 always sow the light and heavy seeds separately. As soon as the corn-crop 
is tf^en off, I dress the young seeds m ith farmyard-manure or bones — the 
former preferred. The first crop of grass I mow, and then jiasturo with 
cattle or sheep; and in the following spring, ajpply a few bones. 1 now rear 
and feed a good deal more stock than ] ebd formerly, and am certain that 
my present method of farming pays me better than when 1 ploughed more of 
the ^d. 

Light soils lying long in grass would Income foul if not heavily stocked 
and manured: if, in spite oi this, the Lind becomes foul, the only way to clean 
it is to put it through a course ul tilLoge. 

Marling and boning, and consuming tuiniiis on old pastures, have each 
their beneficial effect, and they will ])ay well for the outlay. 

Thomas Fincbett. 


25. Bidlet Hall, Tabporlet, Chbsbibb. 

I rent this farm of 445 acres on a 21 years' lease, dating from 1857. I an> 
not protected by any tenant-right clauses ; but 1 think it important that every 
lease sh^d contain a clause gning the tenant compcmqjftei for improvements 
made within a certain numlier oi yeais l)cfore the ten^jation of such lease; 
for, where this is neglected, it cannot be c‘xpcctc(l tliati any prudent fanner 
will continue to lay out much of his own capital as the expiration of his occu- 
pation draws near. 

Some of my land is of a stifllsh surface, resting on a strong clay subsoil ; 
portioiiB oemsist of a sandy loam, upon gravel ; while the remainder is a 
black peat» lying at a low level, having evidently at some period been under 

water* 

I eennot give the exact yearly rainfall, but I should say our climate is a 
medium one as regards moisture. 

Fmvious to 1866 I bad put down in grass about 60 acres ; but cattle-plague 
eomlUg amongst us at that time swept away the stock, and caused me to break 
up about 100 acres, whidi I have since reduced to 50 acres. The main cause 
or my wishing to have less ploughing was not the high wiuesof the labourers 
propm* (finr in this immediate neighbourhood we do not sufir ao much in that 
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iiray as is the case in some localities) : bat the gmt scarcity of tho men and 
'women servants whom we hire hv the yeu to live in the farm-honses, and 
whose services, where ^o dairy-iarming is extensively practised, cannot be 
done without. I have b^n enabled, by my altered system of management, to 
dispense with six of these (three men and three women), and also 'with three 
ordinary laWrers. The wages of the hired (young) men have lately advanced 
i^iilly one-third, while labouters get 3s. to 4s. a week more ; and therefore I 
effect a considerable saving in this way. I also keep three £um-horscs fewer 
than formerly. 

In preparing the land for seoding-down, my plan^has b^n first to clean it 
thoroughly with a well-manured green crop. 1 have occasionally tried beans, 
but I prefer roots, as being more easily cleaned. In this neighbourhood, where 
early ])otatoes are much cultivatod, I have seen land sown down at the end of 
June or beginning of July, after these have been removed, and with good 
results. This 1 believe to be the best plan of securing a good thick root of 
l)ermanent grasbcs and clovers, and T vvuuld add a sprinkling of r^e, or rape, 
or vetches, to be eaten green by sheep. A corn-crop, where land is in heart, is 
almost certain to become lodged, and invariably smothers tho young plants. 
Messrs. Sutton and Sons, of Heading, have, at a cost of about 20s. per acre, 
supplied mo with a permanent mixture suit^ to the kind of soil under treat- 
ment, and I have always found it best to sow the light seeds separate from the 
heavier ones. 

During the first autumn, or if sown along with a grain-crop, as soon as the 
latter is harvostcti, the newly mode pasture should receive a dressing of about 
7 cwt. fine boues and 3 cwt. 8U])crpho6i}hate per acre, and be then for two 
years deiwlsfured as much as jxxjsiblo with cattle. Sheep, by biting too closely, 
arc liable to destroy tho tender plants, and, V allowed on at all, should not he 
]K*rmlttcd to remain too long. If carefully treated and occasionally top-dressed, 
1 certainly maintain that grass recently laid down will increase rather than 
diminish in productiveness as the turf acquires maturity. 

My old grass and meadow land I have also improved, first by draining, 
where necessary, and then by laying on bones and farmyard-dung. I always 
endeavour, by consuming the whole of my hay and straw on the premises, to 
swell the manure-heap as much as jiossible ; and as, besides using most part of 
my own oats, 1 purchase considerable quantities of cotton-cake, Indiau com, 
aud bran, what 1 produce is of a very superior quality. Having but a small 
i)ro]X)rtion of tillage-land, and yet making a deal of manure (for I keep also a 
large number of pigs), I generally manage to apply dung not only to tho whole 
of the root-crop, but also to the clover-root, as well as a portion of the grass 
laud or meadow ; 4 ind where 1 cannot do this, I hdve recourse to the best 
artificial compounds. I usually mow about 30 acres of meadow grass annually, 
taking care that the laud does not go longer than two years without a dressing 
of woll-mado dung, a fertilizer on which I place great reliance. 

Chables Willis. 


26. YoULGBXAKB, BaXBWXLL, DoBBTSHIBa. 

. My form of 677 acres I rent from year to year, witli a “ tenant-right.” It 
is chiefly a brown soil, with limestone cropping up to tho surface in a few 
places. I have long made a practice of laying portions of land down to grass. 
About half my farm is arable, but I am convinced that it would pay better if 
the whole were pasture, except a few acres kept to grow com and roots. After 
ploughing out any ^rass land, my plan has been to grow two crops of oats, and 
then a crop of turmps, manuring with 4 quarters bones and 6 cwt. of salt 
per acre ; the year following I Sy it down wirii rape and seeds^ and, if good, 
VOL. XI.— S. S. 2 I 
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lefc it lie for eight or ten yearn. The great thing in laying land down is to 
have it clean and solid, with a fine tilth, otherwise the seeds cannot grow. J 
always mix my own se^ as follows : — ^14 lbs. of small seeds, and 1 quarter of 
home-grown hay-seeds, and sow with li lb. of rape, and pasture the young 
seeds with sheep, of which I am year by year rearing a larger number. In 
thj9 second year my seeds are generally very early, and are valuable for the 
milking cows. 

I oonsi^r that, where requisite, all land should be well drained. 1 have 
not received any assistance from my landlord in laying down grass. 

I have not altered my eyst^ifi of farming with regard to the arable land, nor 
my mixture of artificial grass-seeds. As to land becoming foul under grass, 1 
maintain that that can be avoided, provided it is once well cleaned, by being 
particular in the selection of good clean seed. 

I endeavour to keep my grass land in heart by consuming upon it “ chop,’^ 
roots, and artificial food. The harder land is stocked, provided the stock are 
well supplied with feeding-stuff, the more it will carry. I use the farmyard- 
manure for growing two or three acres of cabbages, and a few potatoes, while 
the rest is put on the meadows. All my turnips I grow with bones and salt ; 
but if, in spite of the artificials consumed by stock on a pasture, 1 find it i> 
not grazing well, 1 apply a little salt, manure it, and mow for a year or two, 
which quite changes the herbage, and improves the field immensely. Oi 
oouise while doing this I have to pasture some of the meadow land. I can 
now keep far more stock than when I entered the farm nine years since. 

John Archer. 


27. Haegate Hall, Bitxton, Derbtshibb. 


I farm 3G0 acres of my own jiropcrty. The soil varies from a good rich 
loom to a poor thin red, or, as we call it, " fox-soil,” on limestone-rock ; and 
in parts we have “ Dun-stoiie ” and clay. Our average rainfall is 51 inches. 

I commenced laying land do^vn on my prewjnt farm in 1860. At that tim(‘ 
my holding consisted of 


80 acres arable. 
70 „ meadow. 

In 1874— 

25 acres arable. 
60 „ meadow. 


160 acres permanent pastnro. 
50 „ sheep walk. 


22.') acres permanent pasture. 
50 „ sheep walk. 


It will therefore be seen that I have laid to iiermanentdp^ure 65 acres ; and 
I have done this because I consider that in this districtic pays better to grow 
cattle than corn, the climate being loo cold and wet for the latter. On land 
which I intended laying down 1 have sometimes taken two, or even throe, 
crops of oats, well manured with guano and artificials. Tliis lias had a good 
effect in well breaking up the land, and making the proci^ss of fallowing easy ; 
but it does not answer well, even with a liberal supply of bones, as the land 
ora eo sad after two or three years, and the herbage becomes poor and thin. 
The best plan is to take one crop of oats, then fallow and sow down, and lay 


I prefer sowing in April, light and heavy seeds together, using my own old 
meadow grass-seeds, and a mixture of clovers, rib-graaa, trerbil, and »pe. It itf 
better to sow with rape than corn, as the liberal supply of bones and other 
manure requisite to put the land in heart for the young grass, often ^Maya” 
the comt which then rots and spoils the seeds, l^fcow lining down to grass 
land should be thoroughly drained : this I consider as neeessai^ for paMiue ss 
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for tillage. I have not tned the “inoculation” syet^, but, from what I 
have seen, do not approve of it. 

Young seeds should bo depastured, as being tho best way of keeping the 
land in good condition. 

1 finil that my farm pays me better now tluin it did under the former 
system ; and yet to winter a large stock entails a heavy outlay in purchased 
food, and m cutting, steaming, and pulping, so as to make the smaller quantity 
of straw grown go as far as the larger formerly went. I am able to keep fullj 
two-thirds more cattle, but not more shhep. Our mse, much of which is strong 
and rank, is not adapted for bheep, though it is all we could desire for cattle. 

As regards the improvement of old grass, there is no doubt that lime, wheie 
it can be easily obtained, is invaluable ; it is the best, cheapest, and most per- 
manent manure Bone-dust is a good fertilizer, and is easily applied ; and 
gntn foiage-crops, roots, &c, consumed by cattle on land which grows rough 
tough grass, have a good cifect. 

I mow the same meadows even year. I am well repaid by improving iny 
glass land. I can keep more cattle, and what 1 breed are as good now^at two 
ycaib old as they used to be at thice years 

Thomas Swank. 


28. Aldwabk, Wibksworth, Debbtshibx. 

My faim of 470 acres I rent fiom year to year under the Duke of Rutlind 
1 he sulisoil IS limestone f have laid down more oi less land to pasture for 
32 years, as 1 find it ad\antageons to diminish the area under plough. I ha^ e 
generally selected fields fuithest iiom the homestead, and those too thm m 
soil foi frequent ploughing. I prefir to lay hmd down with a crop of law 
after liberally manuit^ tumiiia, ratln r than with a white erqx I sow light 
and heavy seeds togethci between the 6th and 18th of May. I like m} 
own old meadow seeds, with the addition of from 3 to 4 liw. of red and 
white clovers per acre, better than any bought mixtures Where a turnip 
crop has not immediately preceded the rape, I apply, at the time of sowing 
the latter, 4 to 5 quarters of crubhed bones per acre, adding about 4 cwt ot 
Pioctor and Ryloud’s grass-manure to give tlie grabs-seeds a slait. I shouUl 
not mow during the first three or four years if I thought cow sand sheep 
would eat the seeds here enough. I have sometimes eaten thtm till Ma>, 
and then, if they have been too strong mown about the middle of July. I 
have done all this laying down to grabs at my own exiiensc ; and, although I 
have made no particular calculations, 1 am satisfied that this mode of forming 
pays bettor than my former practice. If grass will take on heavy soils I 
should certainly keep the more friable under the plough. I consider land should 
bo made as dry for pasture as for corn and roots. 

The land which still comes under a rotation of crops I keep down longei 
in grass than I used to do. 

Bones applied to old pasture answer well in this county, but there i^ 
nothing better than good farmyard-dung, if one could but get it. Consuming 
turnips upon it does good, provided the land is thoroughly dry. My grass 
tond, since it has been improved, pays me better than formerly; and the 
nicrcasc m my bead of cattle is considerable. 

Benjamin Buxton. 

29. Shbltok, Nbwabx, Nottikoeav. 

Thw county being more a corn-growing than a grazing district, with a dry 
climate, generelly dry soil, and a ^ort rain&U (averaging 27 6 inches), as 
comparea with many other parts of England, it is not to be expected that 

2 1 2 
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much progress will \m made in laying down land to permanent pasture ; and 
if attempted to any extent it will, I believe, be an enforcement caused by 
the increasing expense of labour, and a step that will not be to the advan- 
tage of either producer or consumer. Indeed, I should consider it a retio- 
grade movement, though possibly in a more mdst climate it might bo 
otherwise. 

Where land in this county is laid down in any appreciable quantity, it can 
hardly be expected tb^t the tenant should do the work without some assist- 
ance from hu landlord. A very considerable loss would be incurred while 
the grass was getting established, unless there were a corresponding advantage 
through permission being given to break up other land. I believe there are 
in this county tracts of poor tenacious clays and light sandy soils which, if 
laid down in grass, could not after the first three or four years pay any rent 
at all ; indeed, 1 know of only a very limited extent of Lmd that could bo 
laid down to advantage. I have noticed, in some districts, portions of hilly 
land naturally disposed to go into turf; and where such lie at a great distance 
from the farm premises advantage might rightly be taken of these circum- 
stances to increase the extent of pasturage. 

In laying down land to grass, my experience and observation teach me 
that, where necessary, it should be first properly drained, and all bottom water 
and deep springs refaioved. I would then cultivate deeply, and give a clean 
Ime fallow, so as to get the land thoroughly pulverized ; then apply 2 tons 
of lime i)er acre if the land is deficient in lime, and sow the grass-seeds 
early in spring. If lucerne is not sown with them, a thin seeding of beans, 
oats, or barley may be used ; but if no com is sown the o^ration will be 
more likely to succeed, from the fact of a greater amount of moisture being 
retained. 1 have tried both plans side by side, the result from the piece 
without the corn being the more satisfactory ; the advantage in the one case 
bedng quite equal to the value of the corn-crop in the other. 

As to seeds, I would recommend to avoid the expense of sowing the finer 
kinds not natural to the district ; for even if they appear at all they only 
remain for a short period; whereas the kinds indigenous to the locality 
must, if encouraged by liberal treatment, eventually succeed. Avoid grazing 
too closely with sheep, and mow early. Give frequent light top-dressings 
of any kind, if even it he refuse manure. 1 have laid down at different 
periods on my own farm several pieces of permanent grass. The soil is a 
good clay loam, well drained. U^xin two of these plots, as soon as the land 
was sufficiently dry in the sj)ring, 1 drilled from 16 to 20 lbs. of lucerne 13 
to 14 inches apart in the rows; and then sowed, broadcast, grass-seeds 
tsuitable to the soil, avoiding, however, too much perennial rye-grass, and 
leaving out entirely the Italian ; in fact, white clover and^^^ksfoot formed a 
large proportion of my mixture. The lucerne cut a crop the same 
autumn, and in May or Juno following, as the season allowed, a good crop of 
green fodder was cut, followed by two or three other cuttings during the 
summer and autumn. Upon two other portions, the lucerne only was drilled ; 
it was constantly cultivated between the rows, and mown green for three or 
lour years, and then the grass-seeds were sown : the latter plan answer^ best. 
Lucerne with me is a valuable crop, this soil being peculiarly suited to it ; it 
seemed to encourage the grass-seeds, which had bec^e thoroughly ostab^ed 

the time the lucerne died out. 

Frequent top-dressings, as I have said before, are necessary for new pas- 
tures, and liquid manure 1 have found of great benefit, especially when apj^ed 
in quing. 

I have in one instance known ** inoculation ** answer well; in another I 
noticed that it was an expensive and by no means satisfactory operatioD. 
1 h^re not myself had courage to try the system, and therefore cannot speak 
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irom experience, but I could not recommend it to any extent upon naturally 
dry soils, id a dry climate. I do not expect that, upon farms where turnips 
and good seeds can be grown, more stock can be kept per acre by laymg down 
any great breadth to permanent pasture , becai^ the extra quantity of keep 
upon the turnips, and the first and second years’ seeds, would be lost : indeed, 
upon extremely light soils I believe much less stock would be kept Some ot 
us 111 this distiict have made an alteration in our mixture of seeds for alternate 
husbandry, with the view of letting the land ho longer m grass ; say two, 
three, or even four years, instead of one : and should the present high rate oi 
labour and other expenses of cultivation continue, this practice may be more 
generally adopted Moreover, we find that the land is benefited by this rest 
Irom constant com-growmg 

Ihe altered system, doubtless, has % tendency to foul the land, but we can 
remedy this by breaking up the steds, and cleaning the land soon after 
Midsummer. 

1 he improvement of permanent grass is certainly a desirable object, and is 
at tills time second to none in the agriculture of England The difference in 
value between good and bid, or oven modemte, grass land, seems seldom 
kept in view Its improvement, however, is not so oTten attempted by tenant- 
laimors as is that of their tillage land, because a longer time is leqmred to 
bring It about, and therefore a return foi their outlay is not so quick , so much 
moio necessity is there, then, for security of tenure 

Liberal as our Nottingham custom of tenant-nght may be upon some pomt*«, 
It would allow no comjienaation under this 1 rad , and yet the letting value of 
the laud might, sokly through the ten.tfit’s enteipnse, be increased 100 jier 
cent ’I'o secure compensation from the incoming tenant, manunngb must 
ha\e been veiy recent, and boning and draining executed within seven years. 

1 am inclined to believe that, although rapid jiiogress has been made during 
the last thiity years in iiniiroving the tillige land of this comity, the grass 
Und, upon the whole, has not been improved at all, but, in a great nnmbei 
of cases, it has actually gone back, and not unfrequently from that almost 
excusable praetice of o\ erstockmg with sheep. 

Very lecently, however, through tho introduction of cotton-cake to this 
conn ti>, the system is becoming general of consuming large quantities of it, as 
well as of Imsccd-cakc, upon grass dunng the spnng and summer. This, it is 
to be hoped, will rapidly bnng about a letter state of things, the present high 
Xirico of l>ecf and mutton being a stimulant in ibis direction. The first step, 
howe\ei, towards improving grass land is the tideing away, where it exists, the 
cold bottom-water, as by this means the poor, worthless, sour grasses and 
rushes disappear, and a better class ot herbage takes their place , therland may 
then be safi ly treated with a liberal application of manure. 

Almost p\ery kind of refuse-manuie, whu^ may be valueless for tillage 
land, will do good upon grass, if applied at Iho proper season and well harrowed 

A means I have even mastered moss. Lime and bones are of 

undoubted lienofit upon many pastures , but even these cannot be applied 
indiscriminately , I have used both upon some soils without being able to see 
the slightest effect Generally spoaking, Ihcre is nothing equal to farmyard- 
manuie lor grass. My plan has been to use a laigo quantity m this way, 
substituting aitificial manures for the roots and com. Meadow land should 
bo mown continuously, rather tl^u m alternate years, the quality and quan- 
tity of the crop being hy either a oiessing of farmyard-manure 

or artificials every season. 

I consider that, m time, muoh will be done in suitable situations by tbe 
storage of water, and working it on the •• catoh-water ” system 

JOHV nBMSLBT. 
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80. OzTON Grange, Southwell, Nottingham. 

1 occupy, a$ yearly tenanV but subject to the Nottinghamshire tenant- 
right, about 454 acres.* Our lain&ll, which in 1872 reached 39*54 inches, 
averages, for the last seven years, 27*48. 1 have seeded down, during the last 
twenty years, several pieces of land, chiefly strong clay of bad quality, which, 
even when wages were U»wer, did not pay me for cultivation. 

In preparing land for pasture I strongly recommend a good summer-fallow, 
so as to get it thoroughly clean, and, weather permitting, the seeds should be 
sown in August of the same year. Seeds will do better provided a white crop 
precedes the fallow, as 1 have seen them do badly when the previous yearns 
crop had been tares or other pulse. Land may, however, bo seeded at any 
time between Febrnary and August, taking advantage of suitable weather. 
My own seeds, which were selected for me by a seed merchant, having regard 
of course to the character of the land, were sown with a thin crop of barley, 
which last heljted to pay the expense incurred. 1 have seen i)ermanent seeds 
sown with rape, or with a crop of short-straw peas, answer quite os well as 
without a crop, always taking care that such crop be thinly sown. 

In all cases where land is intended for i)ermancnt pasture lime should 
be applied a month or two before seeding, keeping the lime as near the surface 
a84X)ssible, and evenly spread. In no case pasture young seeds with sheep as 
long as you can avoid it. As a rule, I prefer that seeds should ripen before 
being stocked the first year, especially if the season be dry. At the end of 
the first summer a mixture of soil, lime, and manure, previously prepared 
(as I think this preferable to manure alone), should be applied. Newly laid 
down grass will olten he lound to fall off, both in quantity and quality of 
herbage, after the first three or four years, and it is ^cn that some farmers 
feel tempted to break the land up again. This, however, should not be done. 
Bather apply another dressing of the soil and manure, chain-harrow this in 
with a few fresh seeds, and give it a hmger triaL 

My landlord now finds seeds for any land laid down by his tenants to 
permanent pasture. 

1 should ^vise seeding down strom; soils of bad quality, and keeping in cul- 
tivation land that will grow roots and barley : and 1 think it quite as im]X>rtaiit 
for clay land to be thoroughly drained before seeding as for arable purposes. 
Patches of a field perished by wet will generally be observed to be the first to 
bum in dry weather. 

1 have not myself tried inoculation, but believe the )>roccss is considerably 
more expensive than seeding down ; besides, a serious damage is done to the 
land whence the turf is taken. About thirty years ago RJMC of land at 
Oxton was inoculated, the sods being taken from good land^ to had, which 
Litter is bad to this day. A piece of land adjoining this was seeded in the 
ordinary way, and there is now very little difference in the two plots. 

With regard to the arable portion of my farm, my system has always been 
to keqp it two years in grass : it is then attended with less ex^jcnse in labour 
and purchased tillages, more stock is kept on the farm, and consefjueutly the 
land is maintained in better oonditiou. Occasionally, where there is a good 

* I may add that the tenant-right enstom prevalent in this county, sood 
thooirh it is in most respects, is deficient os regards gruss land, as, in oases where 
Lmdlias been seeded down io pennanent grass at the sole expense of the tenant, 
the latter would, on quitting, recedve only three or four years* tenant-right ; or, 
in some instances, half the seed-bill, in addition to any unexhausted tilLKi;es he 
Lad applied. My opinion is, that in such eases (provtdeil the work has been well 
done) twenty years^ tenant-right should bo allowed to the outgoing tenant, in 
addition to any unexhausted tillages applied ; such compensation to be paid by 
the liudloid, as being a pennunent improvement to the farm. 
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take of seeds, I may leave it down three or font years. My permanent ^ss I 
improve by consuming ut>on it by stock a lai;^ quantity of roots and pur- 
chased food, also by applying a mixture of lime, manure, soil, and refuse of 
all kinds. I may mention, however, the good effects caused by paring and 
burning a piece of grass land in July after the hay had been carried. 1 had 
the ashes equally spread, and«the land seeded down in August ; and, strange 
to say, the grass was ready for the scythe the following spring before any 
other green food on the farm. Previous to this experiment not a root of clov^ 
was to be seen on the piece, but now, although it is some ten years ago, it is 
full of that valuable plant, and I therefore consider this an excellent method of 
renovating rough grass land. 

With regard to meadows, I prefer to mow every year rather than mow and 
))asturc altmately, manure being of course applied accordingly. There can 
bo no doubt that to eurich grass land pays as well as improving the arable, 
and some landlords in this district have assisted their tenants in this step by 
supplying them with bone-dust. I am satisfied that grass land may, % a 
jnaicious outlay, he made to carry one-third more stock. 

JoHW Brett. 


81. Bubghlst House, Stamford. 

T have in hciiid, including the parks, about 1500 acres of my own land. 
I'ho soil being light, with a sandy subsoil, it is well suited for the growth of 
turnips and Wley. I have not laid down any portion of my land, but have 
lately given much attention to the old pastures. In one field I h^an by 
liaring and burning part of it ; the rest 1 ploughed, and tried turnips sown by 
hand, but owing to dry weather and wire-worm I did not get a crop, I 
then fallowed it, and am satisfied that tiiis is a capital plan, as the rooks got 
all the wire-worm, la the following year, 1869, I got a splendid crop of 
oats; in 1870 oats again, a good crop ; in 1871 1 sowed turnips, with 2h cwt. 
ui-tificial manure, and 6 bushels of bones to the acre : the result was a very 
lieavy crop. In May, 1872, 1 sowed iiermanent seeds with rape. I consider 
a spriiiklmg of rape eaten green more fiivourable to the seeds than a grain- 
crop allow^ to ri^n. 1 depastured up to the first or second week in August, 
then allowed the grasses to seed and ripen ; and chain -harrowed at the end 
ol SeptomW, thus causing a large fall of seeds, which, by the aid of the 
autumn rains, vegetated, and vastly improved the pasture. This field I can 
now state has kept four times the auantity of stock it carried previously 
to being broken U]). I may add, this neld is now (August, 1876) grazing veiy 
well indeed, having had nothiug but cattle allowed on it in the summer. 
I consider sheep do barm to land newly laid down to permanent pasture by 
e«jting too bare the fine grasses, thus preventing their full growth and chance 
of increase by seeding. I should say that land having a strong subsoil will 
l)ay better in grass than under the plough ; but I do not consider that land 
rctpiiros to so dry for grazing as for arable purposes. 

1 have not increased the ext^t of pasturage on my arable land, nor altered 
my rotation ; but by adopting an improved mixture of giass-swds I never 
lail in securing a crop, which, if cut for hay, furnishes a much larger hulk of 
winter keep, and a good aftermath for sheep : or, if grazed, it carries nearly 
double the quantity of stock. The mixture of seeds which I have found so 
simcessful is this; 4 lbs. clover, 3 lbs. cow-grass, 11 lb. trefoil, 
white clovw, li lb. alsike, 4 qta. Italian rye-grass, and 3 qts. of cocksfoot 
per acre. Much care is required in the selection of seeds, especially 
lye-grara, which, ns every farmer knows, closely resembles twitch. J^oui 
land, when I have had such, I have found easily oloaned by using the hroaa- 
share on the stubble as soon as possible after l^rvest. Exeter, 



480 Report on Laying down Land to Permanmt Pasture. 


82. Lakbion Casiii^ Dubbau. 


I manage, on Isehalf of tbe owner, ibe Earl of Durham, 1784 acres of land^ 
The soil Yaries ; it is chiefly loam, with portions of light land and occasionally 
heavy clay. The rainfall averages about 25 inches. Since the year 1800 I 
have laid down about 80 acres to permanent grass. This I was induced to do foi 
several zeasouB, viz , on^acoount of the mci eased price of stock, the deal ness 
and scarcity of laltour, and the need of more grass and hay for the colliery horses. 
Heavy land being most costly to work has generally been selected foi con- 
vertmg into permanent pastiurc My prepiiation for the seeds has been to 
take a ciop of oats out of lea, then fallow, well (|rainmg, cleaning, and 
deeply cultivating the land; also liming and manuring. I consider it of 
equal importance to have land thoroughly drained for grazing as for arable 
purposes ; say 4 feet deep, and in strong land on clay subsoil 6 to 8 yaids 
apart. The light and heavy seeds, composed as follows, have generally been 
sown together in the month of April . — 


I bush Perennial Bye-grass. 
13 lbs White Clover 
10 ), Trefoil. 

4 „ Alsike. 

6 „ Oowgrass 
3 ,, Bed Clover 
1 lb. Crested Dogstail. 


1 lb. Cocksfoot. 

1 „ Sweet Veinal 
1 „ Meadow Foxtail 
1 „ Hard Fescue 
1 „ Smooth - stalked Meadow- 
grass. 


The seeds have always been sown without a crop, and been dcpastnied 
during the first two or three seasons with sheep and young cattle, and top- 
dressed with artificial manures. 

With reference to the rotation of crops on the arable pait of the fann, I 
have somewhat altered it by allowing the land to remain in grass three years 
instead of two; and with a view to this 1 ha\c added cocksfoot, Timothy, 
foxtail, and trefoil, to our former mixture of seeds By being careful to have 
land clean and in good condition before sowing the grass-seeds it will not be 
found to have become foul when next biokcn up. 

Tbe old permanent grass on this farm has liecn impiovcd by tlic applica- 
tion of manures, and hy the consumption on the land ot roots and aitificial 
food. We mow jiortions of the gnss Imd every year for the colliery horses, 
and depasture the remainder with cattle and sheep. 

W. Steward, Farm Manager. 


88. Cbozden Asset, Uttoxeteb, Staffosdshibe. 

The extent of my present occuiiation is about 630 acres ; but while 1 
have been for twenty years familiar with tbe management of the whole, 
one-half was, until witbin the Lust two years, m my late fatber*s occupation. 
Twenty or more years ago the process of seeding down permanently was com- 
menced, and has been continued (field by field) up to the present time, when I 
may say about 108 acres have been laid down. I have selected for grazing pur- 
poses such fields a^ with our somewhat damp climate (our rainfoll is about 35 
inches), were imsuited, except in special seasons, for the growth of wheat or 
barley of fine quality, or for root-crops. On the lands hud down the grass- 
seeds were sown on autumn Sown wheat or spnng com. after a dead fallow, or 
a hiAly^manured and well-hoed greon crop carted off me ground. TUs year 1 
am laying down two fields— one without a gram-crop, but with 3 lbs, of rape 
per sore, to be consumed on the land by cakc-eating sheep ; the other field waa 
seeded in April, on autumn wheat, after green crop and fallow, the wheat being 



Report on Laying dovm Land to Permanent Pastnti. 481 

first liarrowed, then the seeds sown and rolled in. In both cases there is 
promise of a good set. As to the after-treatment of young seeds, I intend, 
upon the field seeded down with rape, to apply, in a month’s time, when the 
seeds are well up, li cwt. nitrate of soda, 2 cwts. mineral sup^hosphate, and 
2 owts, kainit, per acre. Then, in the month of August, taking advantage of 
dry weather, before the rape gets too big, I shall put on ^eep, having an 
allowance of cake daily ; and I shall continue this next year, taking care 
not to graze too closely, or to have the sheep on in very wet or frosty weather. 
Next spring 1 shall repeat the dressing of artificial manures, and apply 8 or 10 
loads of dung when it can be spared. 

On the other field, which is a very stiff clay, I propose to apply 10 loads of 
good dung per acre on the wheat-stubble, and then probably mow once ; after- 
wards grazing with shoop, also getting cake. The objection to cattle, except 
in dry weather, at this stage is their too great weight. I can produce no well- 
kept figures showing the profits of my altered system ; but I am fully con- 
vinced that, upon such land as I have been dealing with, where marl and clay 
preponderate, and where there is but a very small proportion of gravel or sand, 
it mys much better to graze than to plough. 

Newly laid-down pasture certainly does not, after the first two o^ three 
years, produce a large crop of grass, unless it is repeal^ly helped by manure 
of some kind ; and my experience leads me to the conclusion that there is no 
plan so effectual or so ])rofitablc in making new turf productive as the con- 
sumption upon it by stuck of feeding-stnffs possessing a high manurial value. 
It IS hence my custom to use in this way, all through the year, largo quan- 
tities of decorticated cotton-cake, malt-diut,and other similar stimulating food. 

I prefer to keep under cultivation such land as is best adapted for the 
growth of green crops and com, and which can be worked with a moderate 
amount of horse-labour. It is most tinprofitaJbU to plough poor clay soils; 
no matter hoto loro the rent, it docs not pay. The difference in the value 
of the crop and the cost of producing it on such land, as compared with 
good arable soil, will amount to many ]^imds per acre ! I grant that if put 
down in grass, such land may not at first do much ; bnt, at any rate, the 
heavy yearly expense of tillage is saved. And 1 need hardly add, that the 
increased cost of horse-fiesh and the enhanced price of agricultural implements 
tell with greater force upon the unfortunate cultivator of strong clay land. 
The above remarks do not altogether apply where the land is laid emt for 
steam cultivation, and the climate is more suitable to the growth of corn. 

With regard to artificial grasses under rotation, it has for many years been 
the custom hero to leave the seeds down about every alternate course for two 
or three years, according as the plant remained good or indifferent ; and where 
the land so treated becomes in auy degree foul, it is simply ploughed up about 
Midsummer and fallowed for wheat. But now that tlie proportion of tillage- 
land is much reduced, and is no more thqn sufficient to produce a plentiful 
®JPP^y of roots and straw for wintering the increased number of cattle and 
sheep which 1 am enabled to keep, my seeds remain down a shorter rather than 
a longer period. 

Upon well-established old turf, equally with more recent pasture land, I 
can^speak most confidently of the surprising bcuiefitB arising from the ** trough- 
iijg imn it of cattle in summer and 8heet> in winter, with the several kin<fe 
ot fow already named. Some of my fields tiiis system, combined with 
occasional dresmngs of nitrate of soda and mineral superphosphate, have been 
in six or eight years transform^ from sour second-rate herbage to first-daw 
maing land; the gross seems to grow at all seasons and in all weathers. l 
^mit that my outlay for feeding-stuffs and manures is very high ; but now 
Mid mutton and dairy-produce are ynalring extra prices, it all comes 

William T. Cabbingtok. 
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34. LiiAm^XBOH, St. Asaph, Nobth Wales. 

1 have for over 20 years had m hand two t>f my own farms . one in Gdwyn 
Bay, ohiefly arable contammg 400 acres, including 80 of sheep-walk, the 
other m the Yale of Clwyd, varying from 400 to 600 acreb, as it compnses land 
which I take irom tune to time from my tenants, put m order, lay dovin, and 
let off again. The boil is-t/hicflj clay, to any depth , but some good meadowb 
by the river CHwyd ^ve a deposit of about 4 feet of alluvial soil, resting on 
gravel and clay beds The elevation is from 50 to 200 feet, and our*average 
ramfall for the last 7 years was 32 inches During the ^t twenty ytais I have 
put down to grass about 200 acres. 1 endeatour to clean the land for seeds 
by takmg at least one green crop, generally tumi))s A bare fallow, followed 
by green crops, is the most effective, but is a method few 3 early tenants can 
ano^ to practise I have always seeded down with a thinly sown gram-crop, 
allowed to ripen — sometimes on an autumn-sown wheat-crop, which I pre- 
fer if the season buits, wheio the wmtei frosts have thoroughly puUoribed the 
soil, sowmg the becdb at the end of Apnl or beginning of May For the last 
few years I have used seeds obtained from the Agricultural and Uorticultural 
Co-operative Society , 47, Milbank-street, and have found them excellent, and 
equal, if not supciior, to any I have tried 1 have laid down 80 acres in ^icr- 
maltent pasture with them in the list four ytais I prefer to mow early the 
first year, then pastuie with young cattle, and not mow again The young 
grass ought to be liberally tieated the second and thud years, and well toi>- 
dressed, otherwise the seed and laboui will be thrown aw a} If the land ib 
generously dealt with, natural glasses soon come np Disbolved or ground 
bones answer well, especially on stiff hnd I have not tned “ inoculation ” My 
expenence is that the heu ler lands answer best in {lasturc I do not consider 
that any of my laud m the \ ale of Clw yd is profitable undei the plough, although 
it will grow good wheat and lieans As to the requisite amount of dryness, I 
do not believe clay-land can be overdr imcd 1 have drained a conbiderablc 
breadth of old grass land, 4 feet deep and 30 feet ajiait , but that has m some 
cases proved t^ wide, ciusing me to put in intennediato drams at a depth of 
3 £set. Alike for pasture as for aiable purjioses 1 would advise the fiiamiug of 
stiff clays 24 ioet apart he best means of impro\iug grass of long standing 
1 find to be draimng, bomng, and the consmiiing of roots and cake u]H>n it. 
Through this means my deer-peu-k ol 170 acres now gnut s about double the 
stock It did thirty years ago, and se\eral of my fields are equally improved 

uiteuall Don. 


35. Nahttwbaoh, LlanbWbt, Nobth Wales. 

I hold my &nn of 470 acres on a nineteen years’ lease Ihe soil is chiefly 
heavy loam ; some part of it peat, on a clay subsoil The average rainfall is 
50 inches, sm the situation over 800 feet aWe the sea-level In 1866 I W 
260 acres of sheep-walk, and the rest ol the farm was arable land, growmg oats 
year after ycqr, with only a few acres of turnips Finding that the laud was 
very dvty and impovenshed by contmual creeping, and of a grassy nature, 1 
be^ (olay it down, thinking 1 could enrich it best and at the least outlay 
1 ^ ao <ioing I prepare the land for seeding by taking two successive turnip- 
and eating them on the field by sheep, which get also com and cake. 1 
tlMpt idw the grtsu-seeds about the end oi March, together with a thin com- 
aopp mmh, when npe, is cut as high as possible 1 always mix light and 
heavy seeds together, and sow 2 bushels of Facet’s perennial ryo-grass, 11 lbs. 
iff white ^over, and 6 lbs. of alsike, rar acre Pnor to laying down 1 had the 
land theroughlv drained, which mode of treatment I consider as necessary for 
grass as to arable land. 
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Immediately the com is off I put feeding sheep on the seeds, giving them cake, 
•&c. : the land gets well consolidated, and the young grass is not thrown 

out by the frosts. I never mow it, but picture for the first three years with 
«»heep, and afterwards with fet cattle, getting cake. 

I have laid down in all about 260 acres of grass land, and I find that it pays me 
better now than formerly. I know of no system under which a farm of mraium 
quality in a western district will give a better return than when kq>t in grass. 
When 1 entered the farm the stock were small Welsh store sheep and ^ttle, 
very few ever flatting fat. My stock is now trebled in number, and consists of 
Leicester and Cheviot sheep, and whatever in the cattle line will ^y best. 
The quantity of stock that newly laid-down land will carry generally increases 
up to the fourth year ; after that no incrdM can be looked for. as some- 
times liapi^ns, the herbage falls off about the seventh and eigh& year, I 
should advise ploughing out the grass and taking two crops of turnips in 
succession, to bo eaten on the ground, which will permanently enrich the soil 
My landlord drained and limed the laud (8 tons of lime to the acre), upon 
which outlay I pay 5 per cent. In this district land of any description, if in 
good order, will jiay well to lay down to grass. Light land, being easy to 
work, should, in preference to heavy, be kept under the plough, but it will 
require more manure. 

Thos. Bobthwiok. 


36. OOLOMENDT, MoLD, FlINTSHIBB. 

3'he Colomendy farm, of which I am the owner and occupier, consists of 
al) 0 Ut 185 acres of grass and arable land, and about 750 acres of hill land. The 
soil varies from a stiff clay to gravel and sand, but is mostly a gravelly loam. 
The subsoil is mountain limestone, cropping out in many places to the surface. 
ITie average rainfall is nearly 31 inches. 1 have laid down to permanent grass 
about 80 acres, having bc*en influenced in doing so by the great demand for 
young stock of all kinds, by the rise in wages, and by tlie difficulty of getting good 
trustworthy woikmen at any price. Some of my land was difficult to work, 
as the rock cropping up to the surface caused frequent breakage of form imple- 
ments ; I therefore selected such portions for laying down to grass. 

I have found that I can get my land into the l^t condition for seeds, that 
is, in good heart and clean, in the following manner : — 1 take a crop of potatoes, 
grown with good farmyard-dung, follows by a crop of turnips, raisra solely 
from artificials, and wholly or in part fed off with sheep. In this way the 
farmyard-manure puts the land in good heart, and the turnip-crop gives time 
lor any noxious sc^s that may bo i^he manure to germinate and 1 m destroyed 
before the gross-seeds are sown. 

I sow my seeds in March — flight and heavy at the same time, but separately, 
the one lot across the other, wiSi a drill. I have grown my bit seeds with a 
crop of oats, thinly drilled. I harrow well after sowing the com, and follow with 
a Cambridge roller ; then sow the grass-seeds, which will fell into the little 
or ruts, and a harrow following covers them nicely and at a uniform 
depth. I like to give young grass a heavy dressing of well-rottei farmyard- 
manure ; but if that cannot be spared I recommend 8 cwt. of superphosphate 
and 1 cwt. of nitrate of soda per acre. I have found 2 cwt. of kainit, 2 of 
superphosphate, and 1 of nitrate of soda, to have an excellent effect. I commonly 
1 Wore the grasses are ripe ; and I put no stock into the 

field until ihm is a good aftermath, whon^l admit sheep and young cattl^ 
giving them plenty of com and cake. I keep all stock off during the winter. I 
am certain that the having more land in grass than 1 formerly had 
well, especially in saving keep of horses and wages of men, while I am enabled 
<to keep more stock. 
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For anfble cultiyation 1 should select .such land as can be worked in almost 
any weather, and of justsufScientaoream to provide straw for horses and cattle 
in winter; remainder I would lay down in grass. 

As remrds those seed-fields not put down permanently, I let them lie as- 
long as they are growing well. At this time, out of 92 acres of arable land 1 
have 34 acres in seeds ; ^e remainder of arable land 1 work in alternate* 
green and com crops. In consequence of letting the grasses lie for a longer 
term than fonnerly, I have added to the mixture of seeds perennial ryegrass, 
cocksfoot^ Timothy, and white clover. If lain down clean, land will not b^mo 
foul; but when found to be dirty it cannot be cured except by being broken 
up again. I cannot too strongly recommend the use of lime to all grass 
land ; even in limestone soils it hardly be used too ctften, or too heavily. 
1 have, by its use, completely Eradicated moss from my pastures. 

1 have in some instances improved old grass by harrowing* heavily and then 
sowing white clover, trefoil, cocksfoot, and Timothy, giving a heavy dressing 
of soil and lime. I have also eaten a great deal of cake and com on the land, 
with excellent results. Another plan is to dress with farmyard-manure, or, 
failing that, with 3 cwts. superphosphate and 1 cwt. nitrate of soda. Thus 
the value of the grass land is,*l may say, doubled, as is also the quantity of 
sto^k it will cany. 

G. B. Davies Cooke. 


Repobts fkom the South of England and South Wales. 
Collated by MoBGAN Evans. 

1. Bagwobth Pailk, Leiosbteb. 

1 am yearly tenant of 515 acrci of strong loamy laud, with a red marl subsoil. 
My farm comprises 325 acres of ai able land, and 190 acres of meadow and 
permanent pasture. I commenced laying down prmanent glass in 1871, 
and have since completed 1£5 acics. 1 was induced to take this course 
from dearth of agricultural labour, this being a colliery district. 1 selected 
the land on account of its being outlying and well watered. My plan for 
preparation has been (11 wheat, (2) turnips, (3) seeds, sown with a coni- 
cpm. To my mind, land, for all ]Air|)oses, cannot bo too well drained. 1 sow 
li^t and heavy seeds all together in the month of April ; some iiemiancnt seeds 
ly themselves ; some the usual rye-grasses with a great OMptity of white 
clover, cow-grss^ and alsike, &c. I would the seeds without a crop but for 
the expense. I use lime and soil, or farmyard-manure on the young seeds the 
secona year, and 4 or 5 cwt. of ^ne-dust. About the fourth year the seeds 
are gra^. Mowing the first year gives the small seeds a better chance of 
estamishing themselves. 1 find this system far more remunerative than com 
growing, as I keep four cart-horses the less, save 1502. pcT annum in labour, 
and ke^ about 200 more sheep, and 70 or 80 more heuts. All this 1 have 
aoooi^plished without any aid from my landlord. 1 keep Uie best and most 
oonveuieut lend for arable purposes, and lay the worst under pasture. 
Mf course on the arable laud is-^(l) fallow, (2) barley, (3) seeds, (4) oats, 
wheat, so that all the arable land grows seeds once iu five years, which are 
pirtaally mpwn, partially grazed, and then broken up for oata 1 have never 
nsdooed my sywem to fibres, nor have I altered my mixture of seeda 
Xsq^bEg always the same lauds for the two separate purposes, it is always very 
little labour, as it has not time to mu to filth. 1 improve the 
loM by means of cake, and consuming roots on it. I mow about 40 
acres once a year, and find grass land pays far better for manuring than arable. 

Geoboe Bass. 
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2. Wbtde House, Thobnbt, Fetebbobough. 

The occupation to which the following remarks apply contains 420 acres of 
arable, pasture, and marsh land, the property of noblemen, let from year to year, 
without tenant-right The arable is a rich dark loam or black vegetable soil, 
the subsoil being clay, in many places very near the surfime, or even on top, 
with veins of silt (an alluvial deposit), and gravel Being in the level of the 
fens, the average rainfall is, 1 believe, 24 inches* 

1 began laying down land to permanent grass in 1865-6. At that time the 
proportions were, arable land, 200 acres ; marsh, 48, and permanent pasture, 
172 acres ; since then the pasture has been increased by 194 acres, and 49 or 50 
acres have been renovated and improved. The change was caused by the high 
l^rice of meat, and the probability of gralli^s msde to pay a larger per- 
centage on the capital invested, besides aiming scope for employing more 
capital 6n the ocoupation. In laying down for permanent pasture the stron^st 
clay-land should be chosen. 1 was guided in a great measure by the position 
of the fields with a view to the improvement of the farm. The seeds have been 
sown after wheat, the land ploughed in the winter, rolled, and made fine ; the 
seeds sown late m the spring without a crop ^t the suggestion of the agent) 
have had indifierent success. 1 would advise mllowing, and sowing the seeds 
after a fallow crop consumed on the land by sheep, lightly cultivated, not 
ploughed, made very fine and solid, with abouUialf a seleding of barley, or a 
small quantity of cole or raiie to shelter tlic young and tender phmts from 
the sun and weather. 

For grazing 1 am not in favour of drainage ; I feel confident that much land 
in this district has considerably deterienrated in value by too much drainage. 1 
have hod the best plant of seeds when sown in May, with a green crop, the light 
and heavy seeds being sown separately. My only experience of inoculation has 
been in filling up and levelling about 4000 yards of old ditches and renovating 
10 acres of inferior pasture, in which cas|^^ it was most successful, thb land 
having been well covered in two seasons. ' 1 would advise depasturing with 
sheep the first year ; the luxuriant growth of young grasses will answer well 
for owes and lambs. Mow the second year ; let the grass stand rather longer 
than usual, that some of the seeds may ripen and shake. 1 have found, as 
a rule, that newly laid-down lands keep but fdw stock after the first year— 
for at least the next five. 

The altered mode of toning pays better than the former practice ; more 
capital can be employed. Although I am not prepared with a tabular state- 
ment, I find, on referring to my Stock-book, that as the result of laying down 
more land to grass — ^more artincial grasses, improved methods of grazine, the 
extensive use of artificial food, Ac.— double the quantity of dieep are Kept, 
and about 10 per cent, more catM^ other things being equal, and the stock of 
the year 1865, before the cattle -plague, being compam with 1874. The 
numW of stock kept on newly laid-dowm land is ratW diminished than not, 
during the time that the grass is acquiring maturity, after the first year for 
the next six, at least 

The landlord supplied the seeds for the land laid down to permanent pasture. 
On 40 out of 50 acres of worthless grass, which had to be renovated and im- 
proved, he paid the cost of cultivating by steam, and allowed a half-year’s rent 
and seeds ; the tenant doing the acts of husbandry necessary for the proper 
prmration of the seed-bed. Strong dav^hmds answer best for grazii^. w 
light peaty soils the erass is comparatively worthless, whereas light landh 
^ T vegetable soil, are most easily cultivaM. , 

^ In this district more artificial grasses have been cultivated than foimerly : 
it IS not usual to let them remain more thkn one year, the five-course system 
being most generally adopted. With the aid of steam-cultivation occasionally 
three horses have b^n dtepensed with on the holding referred to. Improved 
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implements and better modes of cultivation have enabled me to make the 
labour-bill about the same as nine years ago, while the quantity of stock 
kept has been considerably increased. To graze artificial grasses through 
the summer gives the weeds a chance of germinating ; then if the land is 
cultivated about harvest-time, it may be easily cleaned and left in an excellent 
state for wheat in Uie autumn — this method being in every way equal to a 
iallow. ^ 

About 40 acr^s ^f^oor pasture having been steam-cultivated in the winter 
season by the landSbra, the seed-bed was prepared by the tenant, and sown in 
the spring following rather late without a crop. The young seeds were nearly 
destr^ed by the sun, having no shade : 18 acres produced nothing the first 
year; it was too light, hence it was thought best to cultivate it through a 
course of five years, and sow the seeds after a fallow. It is now a fair piece 
of gnwng land, very much inmroved by the consumption of artificial food. 
Ocrasionally we mow some grns land, that which has the thinnest sward, 
the seeds from the hay having a tendency to improve it. Ten acres of worthless 
grass were broken up by plough or cultivator in winter, harrowed, made level 
and fine before the roots were killed, then rolle^l down with a heavy roller 
and sown with seeds in the spring. Land thus managed was much improved 
the first year, and the second it was 8U|)erior to that toido it, that was not so 
trsated. 

Capital judiciously invested in the improvement of land in the way indi- 
cated, or the purchase of feeding-stufis, manures, &c., will pay better than the 
old-fhshioned systems. Liberal landlords, in whom the tenants have con- 
fidence, ensure good tenants, more capital invested, improved farms, together 
with increased produce. It should be the aim of leaders in agricultural matters 
to secure increai^ rather than a superior class of animals to those we 

at present possess. 

S.Eqak. 


3. Glafham Pabx, Bedford. 

Exclusive of woods and plantations, I farm 561 acres ; it is my own pro- 
perty, with the exception of 160 acres, which I hold on a fifteen years* 
lease. It is all strong land on “ Oxford clay ” or “ Boulder-clay.*’ The rainfall 
is about 22 inches. I commenced laying down permanent grass in 1861, 
and have since— mainly for residential purposes — ^laid down about 160 acres, 
some with wheat, some after one ycaris dead fallow, and a smaller portion 
after two years’ dead fallow, the latter proving far the best I have trint close- 
drainage (20 feet) and drainage at wider intervals (11 yai4[f, and find the 
fenner bert ; and I should recommend 8 yards apart^ and 3 feet deep for grass 
Ui>d- Seeds are best sown without a crop. 1 l^vc sown iu spring, and in 
Ansiist or S^tember ; the latter is best, and less cxi)ODsive, as vegetation 
is mnnant, and the grasses cover the ground before the weeds begin to grow. 
The heavy and light seeds are sown separately, but simultaneously, one man 
jbUewipg the other. I have tried the ** inoculation ” system most successfully* 
The pi^paration was the same ; but strips were ploughed out of a good permanent 
naetore^ pieces about the size of the palm of the hand laid down about 
{tnqliea •asunder, the man treading up<m each. Seeds were sown subse- 
quently, qpd the whole rolled down. It is ap expensive method, but a good 
paatnie la mnoh more quickly obtained. I would neither mow, nor depasture, 
pastuies ; but fold in gutumn, mving roots or artificial food, and the 
ifaild jeax a jood ooatiog of fannvi^manure, repeating it as often as it can 
beapaied- w Whole 1 have found layinjg down land of this character a 
ptaotice^ although, as the grass ac^uiies maturity, more stock can be 
kept, eapeeially^joiing homed stbek. For grass, 1 prefer good miU loam; 
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for arablo, the strongest and the lightest. 1 have done nothing to arti- 
ficial grasses on land that is still farmed as arable. For improving perma- 
nent grass, harrowing in autunm and spring, with a flexible spiked harrow, 
has had a good effect; also folding witn sheep, giving them roots, &c. ; as 
well as ground bones and farmyard-manure, the latter far the better ; but for 
arable land I use artificial manures* I mow as little as possible and obtain 
hay from artiheial grasses upon arable land. On the whole this result has 
been most satisfactory, and £ think grass land pays fittr judicious outlay in 
improving it more quickly than arable. 

Jaxxs Howabd. 


4. WoBUBN Abbet/Pbdfobd. 

The extent of the present home-farm is acres, together with the value 
of 200/. per annum on an open xiark (an abetment), all being pro^^rty in hand. 
The nature of the soil is variable— one-third a poor sand — one-third a poor clay 
—and the remainder a medium loam. Tlie rainfall is about 22 inches. W c 
began laying down permanent grass in 1866, and have since completed 483 acres. 
The proportions of the farm were — ^arable land, fil i acres ; sheep walk, 190 ditto. 
A portion of meadow land has since been added to open park land. This has 
been an experimental farm for many years, consequently there has been no 
change in the system of management. The greater portion was laid down 
with a crop of barley — a small ix)rtion without a crop— there was no oppor- 
tunity of comparing the two systems. Moor-lands, 1 think, may he over- 
drained. Uplands for arable or pasture should be properly drained. We sow 
seeds all together in March. My predecessors usra the following mixture, 
and it has been fairly successful to the present time, vix. 

2 pecks of Perennial Bye-grass ) 

2 lbs. of Cocksfoot \ I 
2 lbs. of Timothy. ) per acre. 

7 lbs. of White Clover. I 
2 lbs. of Red Clover. J 

Light land should be sown with a crop allowed to ripen. In autumn sow- 
ing a sprinkling of rape. In treating the young ^leds, 1 would top-dress with 
isoilf oomi^t, or farmyard-manure , depasture with sheeps and run the mow- 
ing mschinc over tho ground in September, if the grasses have run largely to 
seed. It is undesirable to depasture with heavy cattle, as they tread the 
ground too much. A few yearlings may be allowed to top the grasses. 
Although the system has not bean in force long enough to say which pays 
best, the following items may lead'to some conclusion : — 

1865. lAbour •• .. 15781. Horses •• 14 

1473. Labour .. .. 637L Horses .. .. 6 

Stocky 


April, 1860. 1874. 

Sbee^889 1995 

Cattle, 210 172 


Thus the breeding of sheep has increased, and that of cattle decreased. 

^ C. STEPHBiraOB. 

For the Ihike Bedard, 
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5. Bbamfton, Huntingdov. 

1 have in some instances laid down old arable fields with seeds for perma- 
nent pasture ; but from my experience of these cases 1 should decidedly say 
that, as a general rule, no occupying tenant can do so advantageously, as it 
will take a lifetime to make gora old pasture out of old arable land, and at 
such an expense as no Jtenant, even upon an ordinary lease, would encounter. 
I think it much better, under the present circumstances attaching to the 
labour-question, to extend the period allowed for artificial grasses on my 
arable Iwd, and especially the more extensive cultivation of sainfoin. Sain- 
foin will keep well down for six years, thrives admirably on our clay-soils 
having a trace of ^alk in the subtil (which most of them have), aud grows 
nearly double the weight of prodtoe to any other artificial grass, such as red 
and white clover, which we hhve long lien in the habit of sowing ; every 
kind of stock is fond of, and ^ft)cs well on, sainfoin. Its cultivation is in- 
creasing rapidly, especially upon the high ridges of poor country dividing 
this county from Bedford. On the Cotswold Hills the rise in the wages of 
the agricultural labourer has not had much effect. A few farmers are trying 
the four- yistead of the five-course system, which will rather increase the 
labour of the faim, but not to the extent many think, there being considerably 
l^ss work reqmred to clean the land. 

, Peter Purvis. 


6. Patching Hall, Ghelmstobd. 

I rent on lease, with the usual modem covenants for the county of S^sex, 
about 1000 acres of land, mostly clay or marl. I'he rainfhll here, in Ongar 
and Epping district, is above the average of the rest of the county. I 
commenced farming in 1854, and have laid down no more pasture; aud 
afai^p|n lisell consider before bresftlhig any up. The proportions of my farms 
are arable land, 600 acres; meadow and pasture, AO. 1 have always 
farmed for making meat and reanng live stock. Land for pasture, 1 tliiuk, 
should be a retentive soil, not gravelly. The land should in go<xl condi- 
tion ; and my plan would be to sow grass and mixed seeds iu summer or early 
autumn, after several ploi^bings. I put my drains further apart on pasture 
than arable land. Some pasture laud is better for draining, but some is better 
left alone. 1 assisted my father to ** inoculate several acres, which answered 
well, but 1 should not attempt it in the present state of the lal^ur-niarket. 
1 believe it much better to moW the young crop tlie first time as soon as 
possible before the seeds get at'all matured; the aftcr-tm|^nt is irama- 
teriai, so that sheep are not allowed to eat out the clover amHiner grasses too 
closely.^ Thd more manure the better. In short, it will scarcely answer the 
purpose of any tenant-farmer to lay down iiermaneitt ])aBture without the laud- 
lora*8 assistance, as after two or three years the pruduoo decrease unless the 
land is veiy well treated, and a good jiasture until after many years is the 
exception in this district. Therefore more stock can be kept by a successign 
of gnsses^ vetches, and roots, than on ordinary arable land. 1 have not found 
it mfBcult to improve old pastures, but would rather not make now ones as a 
matter of business. 

Hath) Chbistt. 


7. WooDBAK Lgpgs, Chelusfobd. 

I hoM a lease for fourteen years on a farm of 403 acres, and have no tenant- 
right beyond the custom of the district. The soil is thiu, on a subsoil of 
clay and h em ; one fidd, howeter, is gravelly. My farm originally consisted 
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of 352 acres of arable, and 48 acres of meadow and pasture land. From 1863 
to 1866 I converted 165 acres into permanent pasture or for a prolonged 
period of artificial grass. In my system of management 1 was 

mfluenced by the high price of stock and the increased cost of agricultural 
labour. 1 had a summer fallow the preceding vear, and sowed the seeds with 
an ordiwy white-straw crop. Deep thorough draining, superintended by 
Mr. Bailey Denton in 1861>2, has not helped as 1 expected. 1 have generally 
sown in Mandh or April. A mixture of rye-grass, trefoil, and sainfoin was the 
most successful, the sainfoin being sown sepmtely. The grain crop with 
which the seeds were sown was allowed to ripen. 1 have occasionally top- 
dressed with guano before mowing, but have generally depai^ured with sheep. 
1 have not found this altered mole a succes^amd have converted nearly all 
into arable land ^ain. I was enabled to keep more sheep and fewer cattle 
for a time. No aid was given me by my landim in laying the land down to 
grass. Judging from the result of my experience, the best arable land will be 
the best for grass ; but without tenant-ri^t the tenant will be tempted to 
plough his grass land again towards the end of his lease. 

James Youeomait. 


8. Hominohah Trobpb, Nobwioh. 

* 

I hold this farm of 420 acres (of which 40 are pasture) firom year to year, 
and there is no tenant-ri^t in the district. The soil varies from a stiff clay 
loam to a light gravel. The rainfall of thir parish is about 23 inches. The 
climate of Norfolk is so dry, and the soil generally so light, that ft is not likely 
much arable land will he turned into permanent pasture, unless something 
dreadful happens to the price of barley ! I have no sfiecial rotation of cropping, 
hut I take wheat and then barley alter two years* seeds. I never keep common 
artificial grosses down more than two yeaia^bat sainfoin from two to Ibttr 
years. I find that increased pasture enables me to keep more feeding-sheep, 
especially in summer, and a lai^er flock of braeding-ewes. X have not 
n>y horses to any extent, as I have jecently hired a small 
adjoining fann, which requires any horses thakC^ve to spare. Neither 
can I say that my labour is perceptibly dimimu^, for the men will not 
do the same amount of work as they did even a lew years ago. When I 
mean to kwp down seeds for two years, I omit red clover and trefoil 
from the mixture I use^ and substitute cow-grass and white clover. ^3r 
keepmg artificial grasses for more than one year, there is certainly a ten- 
dency on light land to produce couch ahd otW natural grasses. I 
Kwp my land clean by using the ci^ltivator on the wheat-stubbles directly 
alter harvest, and I continue to pull the root-weeds about until they are turned 
under an 8 or 9-inch furrow in the autumn. By so doing I never have 
any cauM to bum or removelADy couch. In improving permanent pasture I 
nnu no dressing equal to a good coat of farmyard-manure, and I endeavour 
alternate year to apply some manure or compost to it. I now grow my 
swedes and turnips entirmy with artificial manure, and apply farmyard-manure 
to my mang^. As I grow fewer acres of roote than formerly, I try to grow 
greater weight per acre, and this I can best do by extending the emtivation 
of mangold wuriiel, I never mow any old pasture Unless the seeds faiL 

Clabb SsWBbL Bbab. 


9. BijufOBD, Wabwioic. 

I farm for the owner about 400 acres of Umd, for the most part of a deep 
marl sod, some small portion baviw A siavel subsoib The rainfall is unoer- 
VOL. XI.— S.S. ^ 2 k 
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tun, 'bat is ooaddered above the avm^. 1 hegen laying down permanent 
grass in 1869, and have since onmpleted 200«aflraa FrevioaBly the proportions 
of faim weie;— -Arable land, 800 acres ; meadow, 28 ; permanent pastnie, 
70. I bbanged my system mrtly from believing stek to pay best, and my 
land beiDg suitable, and partly fnm the labour ijuestion springing up ; the 
quality of the aoU, however, was the principal reason. I have foum land do 
beet for seeds after bul^ or oats^ I should certainly sav drain land for 
grazing. I have used Sutton’s and Wheeler’s Bnztures with eqhal success. 
I sow both heavy and light seeds together, and hanow with light harrows. 1 
hsEve run a Cambridge roller over, then sown the seed, used light barrows 
after, and found it answer well. I would recommend seeds to be sown 
with oom, as I have known them to fail when sown without. I prefer grazing 
the diet yestf and no mowing, then one small dressing vrith funward'^manure. 
Maimring is best done in the autumn after the oom is off. I can give no 
detailed accounts of the paying part of this mode of farming, bat am sure that 
w fa cwrer lays down permanent pasture to ai^ extent must make up his 
mind to lose for at least four or five years. We have increased onr stock 
wonderfully, and can scarcely stock the land enough for the first three months, 
but I should say we generally keep about the same number, as it throws up 
great quantities of herbage. 1 think the better the land the sooner it beTOmes 
valuable for grazing ; I mive therefore kept our light soils for arable aud^root- 
growing purposes. I have increased the grass on my still arable land from 
one year to two or three, and I believe it rests the land, and saves considerably 
in horse and manual Ub^r. In improving old permanent grass, 1 have fouim 
nothing to equal decorticated cotton-cake given to our sheep and beitfts. 1 
only mow meadow-land, and that every year. Winter flo^s keep it good 
enough. Some grass land, which was thought middling grass, I grazed bwts 
upon, giving them cake. Now it will feed beasts without cake ; and as the 
ine w beef is high, nothing pays better than feeding beasts, as there is no 
l(li||^ or veiy little. Nothing in my opinion, pays better than grazing, if 
a men Is a gem judge in buying bis cattle, and lives near a good market 
to dispose of his ^f. 

R. Oaulcutt. 


10. Weston Pabk, Shipston-on-Stoub, Wabwzgkbhibb. 

As agent for Sir G. R. Philips, I farm 500 actes. Yearly {^tenancies are 
the nde in Warwickshire. A few of our principal tenants have leases, but in 
oeneml frinnen prefer yearly tenure, fearing revaluatioD^j^Ihe close of the 
Mae. A few estates concede payments#<br unexhausted purchased food and 
used during the later years of occupancy ; and such paymenls en- 
I continued higher cultivation are becoming more general. With us 
ord does the buildmg, draining, roads, and new fences ; the tenant the 
Imlige, whilst occasionally a percentage is charged on outlay. Ip the southern 
dkrtskm of Warwickshire half the land is permanent pasture, and has been 
te omtarievibe lighter oolite soils towards Oxfordshire being more arable, 
■ws seede instead of remaiiiiiiff down one year remain eevcral, and on the 
iMivkpr atdls during the last f&e years, on acoonnt of the incressing cost 
of labeitr, the area of pennanent pasture has been extended. When the 
teigiat finds the permsnent seeds he may plough them up ; when the land- 
Icfd^ he may insist on their continamg permanent. We were mainly led to 
the eixtenBion of permanent grass ihrou^ the unsettled state of the labour^ 
marked and ths eatirihctocy letuma from Jive Bh)ck. We select fields ter f»ep- 
maiieEt grass mahdy en account of (1) nearness to the homestead, (2) bei^ 
dsided ^ utaMiOQs, (8) liabilily to fioodfiig. Some run the grass lands 
anmgri; iAa to Militate the diy oixd night transter of imeep from 
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^pasture to fidlow. Land jmpaied for lemanemtive peixnanent grass most be 
thoroughly cleaned and liberally manured. Heavy day should be fallowed, 
or cropped with vetches graaed by sheep ; li|^t land sbould be freed from weeds, 
and grown with roots, pcmned with sheep ea&g cake or com. When one &llow 
fails to dfean, another may follow immeoiately, or after a com crop, the essential 
condition of success is that it be tborou^y elean and highly manured. Seeds 
thrive best where they have not been recently sown ; often not for two years 
after beans, ferhajps because beans abstract the lime of which clover is so fond. 
Grass land should he thoroughly and deeply drained. Though not so detri- 
mental to grass as arable land, no hmd can be benefited by holding stagnant 
water, and getting rid of it by evaporation. 1 sow in March, and April, 
the light aiS heavy seeds separately. A thin grain crop allowed to ripen 
does not injure young seeds, and in dry places ted seasons affords shelter. I 
prefer it to rape, or com eaten green, as the tender clover is injured by treading. 
I have only tried ** inoculation’* on a small scale, but think it advantageous 
in oonjunotion with the ordinary seeding-down. I have both mown and 
graeed seeds during their first autumn without detriment, but the practioe is 
not generally advisable. Mowing highly manured grass does little injury if 
effected before the grasses are fully in nower. The best {dw is depasturing 
with cattle liberally supplied with cake and celii. Even in localities with 
above an avera^ of rain, the maximum return is not obtained for six (» eight 
years, unless the land is very liberally treated. By extending the area in 
grass, the smnmer stock is increased — the winter diminished* The hmvier 
soils, imfitted for the growth of roots, andnltuated in a moist climate, pay best 
in grass. Deep, friable loams, easily worked, fit for roots, and dry enough for 
the winter penning of sheep, arc best for arable purposes. Grasses under 
rotation are now allowed to remain for two, three, or more years ; sometimes 
until worn out Land long under grass always fouls, especially when rye- 
grass is with the clovers. This is cleaned bMxtra autumn and spring cul- 
tivation ; and in extreme cases by taking consecutive root crops afker 
one or two cereal crops. To improve permanent grass, extirpate moss by 
frequent harrowing in January and February, or by penning sheep constantly 
supplied with roots, clinff, cake, or corn. Top-dmij^ith soil, town- or farm- 
manure, bones, or anything except sawdust BlJt and lime sweeten sour 
coarse herbage. Avoid jioschiag and heavy stocking during winter and 
early spring. Farmyard-manure taken for the grass is made up to the arable 
land by portable manures and the liberal use of cake and com amongst sheep. 
I mow 100 acres of the same laud every year ; and prefer this to mowing 
and grazing alternately. 1 depasture with cattle, sheep, and horses, feeding- 
cattle and sheep being kept on the b|st land. 

Fxnlat Dun. 


11. Twioworth Fijua, Olouobstbb. 

T rent 418 acres under a twenty-one years’ leaser terminable on either side 
every rov^ ysm by one year’s notice. My land is heavy cold clay, on blue- 
lias sul^il. We have about 25 inches rainfall. Ihis last spring 1 commenced 
OA permanent grass, and have laid down 20 acres. My fiurm consisted 
of loO mes of arable land, and 288 acres of peimanent pasture. I was induced 
to try the grass system by the great expense of working heavy clay, and the 
hope of an mcr^of good permanent grass for resring diiry cows. I setocted 
dean land m high manunal condition. This 1 did not especially prepare 
more ^an by previous crops of wheat, cabbage, and roots. Our clay cannot 
be too ^ for arable purooste but may be for pasture. My land is 
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used to bold surface-water a yard wide. I was subsequeutly obliged to put 
drains between the 30-feet pipes, as tbe surface-water remained too long for the 
wheat plant. Were I to dnin again, 1 should place the 30-feet pipes as deep 
9s possible to cause the surface-water to penetrate as slowly as possible. I sow 
in the beginning of April, using Wheeler’s mixture, the light seeds by hand, 
and tbe cloyer by seed'iharrow, without a grain crop. In treating the young 
seeds, I propose to pasture with young cattle, and to manure the first winter 
with food manure and compost. Second spring I propose to top-dress with 
artificials mixed with fine earth or ashes. M y landlord prov id^ the se^ on the 
condition that 1 should graze the first year with young cattle, and well manure 
the first winter. I preier laying down my stiff heavy clay, keeping the light 
friable soil under the plough, my rotation being beans or vetches, cabbage, roots, 
mangolds, swedes, potatoes, wheat, with clover harrowed in in the spring. Old 
permanent grass is much improved by feeding cows, sheep, and pigs with cake, 
com, roots, &c. ; and by dressing with fine bones, superphosphate, ammoniacal 
manures, and yard-dung. I am obliged to mow 100 acres annually for winter 
keep. On the whole I am of opinion that nothing pays so well as the ju^cious- 
improvement of grass land, as 1 find the number of head of stock has l^n 
increased year by year. 

^ Let anyone who has a field of coarse innutritions grass, undrained, try the 
following : Drain with 2-inch pipes, 30 feet apart — 1-fcot deep if sul^il and 
outfidl will allow. Harrow and cross-harrow, with sharp tines, in the end of 
February or beginning of March ; toivdress with 3 cwt. of good superphos- 
phate, 2 cwt. of guano, well mixed with ashes or compost, and applied with a 
manure-distributor, ^w good proportion of best renovating seed procurable, 
harrow with chain-harrow, and then roll ; finish by 1st April. Feed off with 
young cattle m beginning of July; or, if dry weather, witli sheep, hurdled, 
on cake in June. Give a good dressing of manure and compost in Novcml^r 
or December — 20 cartloads to acre. 


Cost. 


Cost per acre— Seed 

„ „ Drainage 

„ „ Ilarrofring and rolling . . 

„ „ Artificial Manures .... 

„ „ Yard-manure, Compost, Ashes, See, 


£ 8 . d, 
0 15 0 
6 0 0 
0 15 0 
2 6 0 
4 10 0 


14 6 0 

Now, say the field beiore improving was worth If. per it will now be 
worth 2f., or a permanent improvement of If. per annum for the expenditure 
—or a return ol 7 per cent, ior outlay. 

The landlord should incur the whole expense of draining and seed, if 
improvement be done at commencement of 21 years’ lease on improved rent ; 
or a proportion of half at expiration of lease, if done by the tenant at com- 
mencement of lease at old imimproved rent— as compensation to the tenant 
fyr permanent and unexhausted improvement. 

William T. Drew. 


12 . SiDDuroTOM House, Cibsvoesteb. 

I have laid down a certain number of acres near my hous^ to have the 
Imraiy of looking on grass rather than upon fallows, hut it has been done at a 
hm, even aa n^^irds the supply of food^for stock, aa well as the com«orop- 
After tbe fint two years, firosh laid-down pasture requires great asaistanee. 
I have used a great variety of manures^ with more or less advantage. But x 
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have found nothing bo beneficial as manure fresh from the stables spread on 
the land, and, after it has been well washed with ram, 1 rake up the long straw 
which lemains 1 have broken up poor pasture with advantage — ^land which, 
when I did mow it Qivhich was seldom) never produced more than 15 cwt of 
hay to the acre m July. This land now produces every fourth year from 
30 cwt. to 2 tons per acre of seed-hay, and every fourth year from 16 to 
20 tons of roots pei acio, so that I consider the supply of cattle-food is 
doubled, and I, of course, get a corn- crop every other year — 4 to 5 quarters of 
wheat, and 5 to G quarters of barley per acre. The crops of everything are 
quite as good as wfien first broken up twenty years ago. 

E. Bowlt 


13. ChADBUBT, near iftSSHAM* 

1 can only say m reply to the questions you have sent me as to the cflect of 
the high price of live-stock and the increased cost of labour, that they have 
had none whatever m inducing the oocupiets of farms, withm my knowledge, 
to Uy down their arable land, nor to alter, m any material degree, the 
management of their farms Taking, for instance, a radius of 20 miles round 
Evesham the farms ore mainly aiabk, and thd first object is the production 
of wheat, for which both (toil and climate are adapted. To this end as many 
sheep are kept as is practicable, with the twofold object of making mutton 
while prepaiing the laud for wheat Oil-cake and com are given with the 
green crops, both iii wmtei and summo^^ bare fallows being now unknown. 
The straw is made into manure by cattle also takmg oil-cake or com, and this 
goes to grow root-cioiM, aided by aitihcial manure. This has been the prac- 
tice here for many years , and it the high price of meat has made any change, 
it lb that rather more oil-cake and corn have been given, especially upon me 
grass land There has been no such scarcity of labour as to raise the question 
of the necessity for laying down laud for want of it. No doubt lal^ur is more 
cx^iensive, without, at present, the piomised result that the men are to be 
more efficient by reason of their inci eased cost 

In laying down kind to pcimaiient pasture very much depends upon climate 
Ours IB not adapt d to it, and the obtaining a moderately good turf is a slow 
process , while, as to leaving artificial grasses more than one year — ^the Cotswold 
Jlills excepted — we know that we can grow a greater crop of wheat aftei one 
yeai’s seeds than after two. So we go on as heretofore, very little aficeted in 
our man igement by the high puce of stock or iiici eased cost of labour, content 
to let the one square the othci, and very glad if it covers the mcrease of 
lates also 

0 Ran DELL. 


14. Ablet Castle, near Bewblet. 

1 have not kept my farming-accounts with anything like precision during 
^w®nty-two years I have been proprietor of this estate (of now about 
2940 acres). As far as my memory serves me, I think about 150 acres of this 
parish — ^rather more than less— liave been converted freon arable into phsture 
land, pait having been in my own occupation, and part m my tenants’. The 
stiff or strong land has been ^ond the most snitabls for permanent grass. 
Tenant-farmers, as a class, are not sufficiently attoitive to newly laid-dora 
pastme land to bnng it mto perfection in a few years. Throughout 
locriity they have not sufficient capital to make the conversion of moie 
land mto grass a frvourito ohaQge^o them ; inasmuch as too many of them 
cannot afford to wait for the retoni which pasture land would giv^ and also 
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fam the fact that ^bbb laud Teqnim mere camtal to stock it than muld 
safBoe for oom«4grorwing. Where I have found any tenant willing to lay 
down land, it has been my practice to pay for the pwmanent grass^eeds on 
his puTohasmg the needful clovers. 

Bobbbt Woodwabd. 


16. WmTFlBLD. 

I farm, as agent to the Rev. Archer Olive, 1100 acres, which consist mostly 
of red loam for about 8 inches, then a subsoil of hard marl. Some portion con- 
sists of limestone substratum, and some parts of gravelly subsoil. 1 commenced 
laying down permanent ^rass about the year 18G0, but not to any extent. Since 
then I have laid down 41 acres, the causes of my doing so being that it lay close 
to woods subject to much game, and that the soil was very thin. At that time 
1 only fanned 800 acres, divided into arable land, 321 acres ; meadow and per- 
manent pasture, 479 acres. The 41 acres I cultivated under turnips. In 
my opinion, land for grazing should not be overdrained, but the springs should 
be t&en away. T sow light and heavy seeds separately, about April, and 
have always left the selection to Messrs. Wheeler, of Gloucester, first Lavii^ 
explained the nature of the soil. 1 sow without a grain crop, with a fair 
sprinkling of rape to hurdle the sheep on in autumn. I have usually dressed 
the laud the second year with dissolved bones, or other grass-manure, and 
have allowed the seeds to get over-ripe, and mowed them to seed the land. 
la my opinion it is a bad plan to graze with sheep. Cattle and colts are 
much bitter. I find this mrae of farming pays better than tillage, though in 
mv case little was saved from horse labour, owing to the small quantity 
laid down. For several years I obtained little increase of stock, now it is 
improving yearly, and I have increased my sheep stock. liind in our 
district does not usually lay down well On the amble land I find seeds 
do not pay to leave more than two years. My present rotation is(l) turnips 
or swedes, (2) barley or oats, (3) clover, (4) wheat ; and if the land is m 
good condition, oats aft^r wheat. 1 have increased my sheep and cattle 
stock, say, the sheep 71 per cent., and I rear 5 calves more yearly, though I 
do not think my prohts have increased from laying down. This land does 
not easily get foul. 1 have done little to improve my grass lands. We are 
bad grass farmers m this distnet, and too far from towns to obtain manure. 
I usually mow the same fields every year. 

Thomas Oldaxbb, 

Ayent to Archer Clive. 


16. PoULTOM, CbIOKLADS. 

I rent on le^ without tenant-right, 297 acres— 117 pasture, and 180 
mhle. The soil is Oxford clay, with the exception of 30 acres of oombrash. 
Our aveim minfiill is 26*47 inches. I have not laid down permaaent mss 
or changed my cfystem of management. 1 think that grass land should be as 
Ihonhl^v drsiim as arable. I drained, on taking my faim, all the pasture 
kmd lequuing it, at, on an average, 18 yards aiiart, and have, since tbid time, 
4 m*tikii^ a new leaM, put intenne^te drains between tbcee prevkmsly cut, 
Wfhioh had for some time been leas efiBmont, in ccnsequeiice of the aabeoil 
having become more compact 

With a view to improve pasture, I invariably give cake or com to stock on 
giaM. Z^havensed both eupeipbo^hateand nitmte of soda on mm land, 
hat iim not doifved aooh ben^ from the application as would induoe me to* 
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continue the practice. Farmyacd^ung^ on the oontrazy, baa always pEodmoBd 
a masked effect^ though pat on at any time of the year. I have alee uaed 
roadrflorapinn from oolite roada with great benefit to the oharaGter of the 
herbage. I have made no alteration in the quantity of tjurmyasd-mannee to 
my anible lands, which gets about 620 loada annually ; but sinoe oovusing 
my open cattleyaids 1 have 576 loada to spare for the paatuxe instead of 800 
as heretofore, a resolt of mnlring manure under oorer which 1 had not antici- 
pated. I mow one-third of my grass land yearly. The remainder and the 
aftermath are depastured by cattle and horses till late in antumn, when the 
ewes come on and remain till February, getting chaff and pulped xoota^ and 
for the last six weeks or two months i to i llx of cake or com daily. 1 find 
my grass lands pay better than before. Thus, for three years (1863 to 1866), 
the avera^ return from cattle was 3202. ; fxmn horaea, 172 ; and for the three 
years ending December 1874 : cattle, 6272. ; hoTBea, 8^ In the first period, 
the average number of cattle kept was : — 


Number of Cattle .. 

.. 41. 

Value 

.. .. 47W. 

Number of Horaea .. 

.. 4. 

Value 

•• 372. 

Ed the latter period 

Number of Cattle . . 

.. 53. 

Value 

.. .. 7252. 

Number of Horses .. 

.. a 

Value 

.. .. 1882. 

H. J. Mabbhall. 


17 . Harbbbtok, South Dxvom. 

I rent on lease, in which there are compensation' clauses for unexhausted 
manure, 240 acres of land of variable soil : some parts being on lime-rock 
with a dunstone surface ; others, in the valley, black fen and clay ; and other 
parts slate and white-acre, some very heavy, others very light. The climate 
18 warm and humid. In 1867 I began to lay down permanent pasture, and 
of this new pasture I have now 20 acres. At th^t time my farm was com- 
posed of 156 acres of arable land, 10 acres meadow, 52 acres permanent 
pasture, and 22 acres marsh laud, which has since been drained, l^ken up, 
and cropped with a view to its being relaid with artificial grasses of the best 
quality. 

1 found lime indispensable in this land. My first crop was ley oata^ which 
was almost a total failure as far as grain was ooucerned. I then had a sample 
of the soil analyzed, and the chemist advised me it was rich in vegetable 
matter, but required time to decompose it, and that it would then grow good 
crops. The following summer it grew an excellent green cron followed by 
wheat, which was equally good. One of these plots is now laid down to per- 
nument grass, and I have po hesitation in saying its value is enhanced teniold. 

Another piece of ground sown to permanent pasture is a poor heavy clay, 
wMoh Bomebow, what with expense of working and the unoertainty of growing 
fair oropa. always brought mein debt ^ded by a fow dreasinge of farmyard- 
dung, and irrigated by a small stream of water, this plot is doing well, and is 
a good run for oowa and young cattle. 

Among the reasons that induced me to lay down pasture, ora— 1st. The 

^ animal fiood. 

2ni The increased price of labour, and the low price of wheat 
. • A™ uncertainty of growing good oropa, aw the quantity of ram wo 
Strict m akin g the harvest uncertain. ... 

l^t preparation 1 have foi^ for pasture pass seeds is to 
barley after swedesj and if the toil is unaoitaUe he bar^y, the seeds ^uia 
be sown, without any other eiap^ the and of May or Joat, the ground pre- 
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vicHisly havinff been well manured and cleaned. I do not approve of per- 
manent seeds being sown with wheat, as the ground will get foul and carry 
an uneven face ; nor do I like the practice of sowing rape with grass seeds, 
in order to fold off the rape, as the seeds are eaten too closely : this should be 
particularly avoided, and in order to strengthen the plant and prevent the 
cattle biting too closely; a dressing of good rotten dung should be applied in 
autumn, or in the foUowing summer after the hay is carried. 

1 am of opinion that all wet laud should be well drained, although ix)Bsibly 
it will carry a worse face for a few years after, consequent on the water-weeds 
and grasses dying; and in the case of very poor herb^ there is no process so 
effectual as cropping the land for a few years, and then relaying it to grass of 
the best quality. 

As to my ordinary tillage land, I generally sow this to extra seeds or lialf 
pasture, which I purchase of Mr. Ed^win Tucker of Ashburton, costing from 
iSs. to 18s. per acre. The sui I being clean and the weather favourable, 1 sow my 
seeds in April ; the light l)6ing brushed in with chain-harrows, and the heavy 
mixture being rolled according to soil, — grass seeds require a^ fine solid bed. 
All see^ should be mown the first year, when not over ripe; and, if a return 
is made to the field in the shape of good dung or other manure, mowing ran 
CLO no harm, and in many cases is productive of much good, inasmuch as 
cattle are continually fecnling on the sweetest and best grasses, and those of a 
coarser and poorer description are not allowed to })Tedominato. By adopting this 
cfystem, 1 am enabled to carry a much greater number ot live stock, which 
will thrive and do much better on the i>asture grosses than on ordinary seeds, 
such as ever, role, trefoil, and the' like. Many of my fields managed in this 
way will fatten a bulhxjk ; and when I get them into a good grass-growing 
condition, 1 allow them to remain in grass five or six years, after which a 
succession of paying crops can be taken, with veiy little manure, and the 
labour is diminished, as a field that has grow n a quantity of grass is both 
cleaner and more easily worked after tin* fiist ploughing than one that has 
grown but little. 

After six years’ ley, my cropping usually is ley wheat, mangolds, wheat, 
swedes, barley and seeds, or wdieat, winter oats, vetches, turnips, barley and 
seeds. The cropping used to Iki, p.ire and burn for roots, wheat, barley and 
seeds for a two or three years’ ky. 

As to improving perman^^nt ])asture, I think it injurious to be continually 
stocking the laud : it should be allowed at times to run into a good bite, and 
in early spring the whole of the previous summer grass should be eaten off as 
close as possible ; then unstock until it is again fit to take 

Folding with sheep on roots and cake will much improve {lasture, but 
dung is TCtter for fine herbage. For a coarse pasture 1 would rcH:ommcnd 
lime and soil and compos^ or dissolved bones and nitrate of soda : 4 cwt. of 
Ixmes and I or 2 cwt. of nitrate iwr acre. Coarse ^lasturo can be improved by 
cutting, and manuring after the hay is carried. 1 use artificial manures 
lan^y for both roots and com. 

personal experience of the system I have described is, that it requires 
abdut Sb per cent more capital to farm successfully under it ; and that a tenant 
Inquires a long lease and a good landlord to cnaolc him to do justice to him- 
sw a nd his fann, otherwise the risk of leaving a great deal of his capital in the 
on a short notice to quit, is too great for most tenant farmers to run. 

AXiFBed Tuckxb. 


18. Thb DuFntTN, Niwpobt, Morhoutbshxbx. 

The kiger portion of this neighbourhood is in permanent posture. How 
long it has been oo I cannot oayi neither do I know whether the cause of its 
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hemg laid down was the hi^h price of labour in years gone by or not ; but 
labour in these mining distncts has been at a high price for years. It has long 
been the custom hereabouts to sow mixed clovers and rye-grasses, and allow 
the land to remain a considerable time — sometimes six or seven yearsr^in 
gram ; then to break it up, crop for a few years, and then lay the land down 
again. This custom has prevailed to a considerable extent, and under present 
cirou^tances is sure to increase. No altered conditions have yet been 
sufficiently powerful to make any marked changes in our system. 1 formerly 
fanned nearly on the four-field system ; but now, instead of clovers, I sow a 
mixture of rye-grass and Dutch clovers, and instead of breaking up after 
one year, 1 shall allow it to remain as long as it will produce a profitable 
growtl), say three or four years. I have tried no other mixture of seeds, finding 
rye-grass, Dutch clover, and the natural grasses of the land, to answer very 
well ; and this 1 believe is the general experience in these parts. On another 
farm, where sainfoin thrives, 1 have sown that plant, greatly preferring it 
to any mixture of grasses. Ihis alteration of system has not b^ sufficiently 
long tried to enable me to give the pecuniary result ; but my impression is 
that farming will not be less profitable under the altered system than it was 
liefore. 

R. Stratton. 


19 . CiLuu-wsN, Fishguarp, Pjoibroxxshibx. 

My farm is about 320 acres, of various kinds of soil, and is my own property. 
The average rainfall from 1849 to 1874 was 48’60 inches. I have laid down per- 
manent grass for the last 18 or 20 years, and my whole farm, except 54 acres, is 
now under it. Its former proportions were — arable land, 6-12th8 ; meadow, 
l-12th ; iiermanent pastures, 5-12th3. I was not influenced by the labour 
questiou, as 1 had commcnc^ laying down before the agitation began, but 1 
always thought that dairy^produce with fat stock on fair land was more profit- 
able than growing corn. In selecting my fields I avoided as much as possible 
all clay and yellow rab soil, preferring the southern aspect. I have always sown 
seeds with barley after turnips. 1 do not think draining essential, but have never 
iound my drained land too dry. 1 sow both light and heavy seeds toother in 
April. 1 have purchased mixra grass from seedsmen, but now sow, with satis- 
iactory results, a mixture of Prey’s rye-grass, red and Dutch clover, Timothy- 
giass, and alsike, with a grain crop allowed to ripen. I have never tried 
inoculation,” I mow the first year, and graze afterwards. I am convinced 
that this mode of farming pays better, especially now that the cost of labour 
w so high, and the prices ror dairy pr^uce and fat stock are so fairly remu- 
nerative. 1 now let a brge portion of my farm for grazing purposes, and find 
It carries a large quantity of stock. Durii^ the third year recently laid-down 
dimmishes in quantity of herba^, after which it should be top^ressed 
aod restored. I have improved my permanent grass principally by dissolved 
ooncs and compost I have used lime, varying worn 30 to 40 barrels per acre, 
<m neb alluvial soil with marked advantage. I feed annually from 70 to 80 
sheep on about 10 acres with turnips, com, hay, and cake. I am obliged to 
quantity of artificial manure ^r cereals and green crops. 1 mow 
aoout 86 or 40 acres every year, but seldom mow the some land turioe without 
top-dre^, 1 depasture the rat with cattle and sheep. My experience w 
tnat a judicious outlay will be le^ in two years, and the land improved 
considerably for another three or four years. 

D. Evans. 
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CoKOLUSiON. BjMoboah Eyans. 

It remains now ta sum up the evidence contained in the fore- 
going interesting Reports ; and although, on the whole, there is 
considesaiil* ansaimity of view, there are points on which great 
differences of opinion exist. 

It appears to be the general practice of those who have laid 
down pemuLnent pasture to select for the purpose the loamy 
retentive portions of the farm, and to continue the cultivation of 
the lighter, more easily worked barley-soils as arable land ; but 
in a few instances light land, having a tendency to become 
thin by continual cropping, or from being on a hill-side difficult 
of cultivation, has been converted into permanent pasture. There 
are, however, many poor light soils that will grow under liberal 
treatment good green crops, and afterwards cereals, in the rotation, 
that cannot be converted by any reasonable amount of expendi- 
ture into good grass land. Under these circumstances, and 
where the land, as is frequently the case, differs greatly in 
character on the same farm, the better and more retentive soils 
appear to be the most desirable to lay down to permanent 
pasture. 

There are three important points in the formation of new 
pastures ; (1) the draining of the soil ; (2) the mechanical pre- 
paration of the soil ; and (3) the manure to be applied in the 
prmaaration of the seed-bed. 

As to the first point. Colonel Rigg, Messrs. James Howard, 
J. Marshall, H. Browne, and W. Stewart, among others, main- 
tain that grass land cannot be too thoroughly drained, and that 
it requires to be at least as well drained as araUe land. On 
the other hand, Mr. J. Coleman does not believe that grass land 
needs to be so uniformly dry as arable ground ” (p. 460). Mr. 
C* Siqdienson thinks moor-lands may be ovjHMfeained ; whilst 
is not in favour of drainage, being t^fident that much 
land in his district has considerably deteriorated in value by 
ton much drainage ” (p. 485). Where views so directly opposed 
to each oth^ are entertained by experienced men, it mar appear 
presumptuous to decide between them. On the whole, 1 am 
tncliiiea to believe that grass land does not require to be drained 
as tfaoroagldy as arable land, and that it may even be possible 
in light porous soils in a dry climate to over-drain the land. 
Attbongh in corn-land any excess of moisture which is un- 
fimnnmhle to the particular cereal sown is a direct loss to the 
Oflljr plant which exists at the time, ond on which the snccess oi 
die cultivation depends, a comparatively wet soi} under grass w 
not prectsely in the same predicament, for all grass is not one 
grass* Soma gnoaeB flounsh in damp soils ; and although the 
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majoritj of these ere of a coexae kind, jet nan^ of ithem a^rd 
excellent food for stock; and there is no deficaencj^ef bulk, at 
least, oottstdered as grass, should the soU not be thosonghlj 
drained. Of course, there should be no stagn^ water either in 
the soil or on its surface. But inasnuich as it is acknowledged 
that a humid climate and a large rainlaU are the most favourable 
conditions for the growth of grass, it does appear reasonable, 
even if experience* not also confirm the idea, that a some- 
what damp soil is not objectionable for pasture-lands, and that 
the drainage need not be so perfect as where the mote delicate 
cereal crops are grown. And as close and deep drainage is 
such an expensive operation, it is necessarj to show a decided 
advantage iroxn the operation before one could well advise in 
any instance the investment of so large an amount of laboaar and 
capital as it requires, and this does not appear to be satisfaetosily 
demonstrated in the evidence given in the preceding pages. 

As it is essential that the land should be thoroughly cleaned 
before it is laid down to permanent pasture, either a bare 
summer fallow or a green crop fallow should immediately pre- 
cede tbe seeding of the land. The preparatory cultivation 
will depend upon the character of the soil and the difficulty of 
making it sufficiently clean for the reception of the seed. In 
most cases, where the land is in a previously good condition, a 
crop of turnips well attended to during the summer months is 
all that is required. A bare summer-fallow well worked is the 
course adoptra by many. Several witnesses, however, recom- 
mend two turnip-crops as the best preparation ; and in a few 
instances two white crops have been taken before turnips. No 
h^d-and^^fast line can be drawn. Tbe natural ntechaamal con- 
dition of the soil, its disposition to become foul by weeds, and 
other oivcttvstanoes, account for tbe variable methods pnnued. 
Two white crops before turnips in some instances may be ad- 
visable to leaven the soil, and to enable it to be more thoroughly 
cleaned, by the harrow and cultivator biinging to the surface the 
tangled roots of couch and other gras8«wee^ where they are pre- 
valent. It may be said these should not exist at all ; but the 
difficulty of ridding some land of them is well known. Even a 
iMow of any sort presupposes the necessity of the land being 
^ean,^ as^ mueh as its having a suitable mechanical texture. Mr. 
Toppin is enabled to eew down to grass in Jaly, directly after a 
corn-crop in the preceding year, the ooniHcrop having been grown 
“*»1^ And^fter txyiwdxfibieiit modes of prapari 

he finds tint this hw warned the bMt (p. 4M). Mr. Ti^p" 
fi^s each a pt^pmtioaaU^irffeimt, and to mut oomider him- 
self fortunate, as in die majoiitT of cases sm* treatment 
be worse than nswless. Thm is no lessen, towssw, to quesUon 
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the result of his experience. It only serves to show how greatly 
soil, climate, and local conditions differ. But, putting aside 
extreme cases, it appears that for the generality of soils a bare 
fallow or a green crop is a necessary preparation. < 

A turnip-crop eonsumed on the land is a good method of ob- 
taining the necessary manurial condition, especially if cake and 
com are also given to the stock. The turnips should be grown 
with a liberal dressing of manure, consisting of farmyard-manure 
as well as artificial, if possible. Light land is especially benefited 
by feeding with sheep. On heavy land, where a bare fallow is 
deemed advisable, a good dressing of bones or superphosphate, 
or a mixture of artificial manures, should be applied to the land 
when sown down. A few of the witnesses also recommend the 
use of lime, which is, no doubt, necessary on many soils. Con- 
siderable differences of opinion exist as to whether the seeds should 
' be sown down with or without a crop of corn. The objection 
to sowing with a corn-crop is principally the risk of the corn 
lodging, and so killing the grasses, as the land is generally 
more highly manured when prepared for permanent pasture than 
when seeds arc sown in the usual rotation. Sowing with a 
sprinkling of rape is a common practice, the rape to be eaten 
off green with sheep, and this appears to answer well in the 
majority of cases. Care, however, should be taken not to 
eat off too closely, or the young glasses may suffer, and on light 
soils many of the plants may be pulled completely out of the 
ground by the grazing sheep. Few of our correspondents appear 
to sow the seeds alone, except those who advocate autumn sowing. 
Mr. James Howard, among others, practises this system. He 
says, I have sown in spring, and in August and September ; the 
latter is best, and less expensive, as vegetation is dormant, and 
the grasses cover the ground before the weeds begin to grow ’’ 
{p. 486). There is a risk, however, attendinU|illitumn sowing, 
as the young clover is liable to be greatly damag^ by slugs and 
the winter frost. If sown alone in the spring, and a hot dry 
summer follows, there is, again, a probability of the grasses being 
almost completely destroyed by drought. It is certainly an 
advantage if any kind of crop can be grown simultaneously with 
the grasses in their first season, if the practice is not detrimental 
to ths capabilities of the future pasture ; and most farmers would 
find it more convenient, if not more profitable, that that crop 
should be com. A thin sowing of barley, oats, or wheat, is 
therefinre strongly recommended by many. The seeds appear to 
do i^ost equally well sown with the springKsom, or sown in the 
lulling on autumn*wheat Mr. Martin H. Sutton* says that oats 

- — 
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are less injurious to grass than barley. But all the gentlemen who 
have reported on their systems^ and who sow the grass-^eeds with 
spring-corn, mention barley as the crop they cultivate in such 
cases. No doubt, this again generally arises from a desire 
to follow without interruption their usual system of barley- 
growing after turnips ; so that there is a general inclination to 
sow see^ in the usual crop, and in the usual way adopted in 
the ordinary four-course system. It is unnecessary to deviate 
from this, if it can be shown that it answers equally well for the 
more permanent as well as for the artificial grasses. It is no 
slight advantage, under the circumstances, to be able to grow 
the customary crop, and the one which is found to pay best, 
and at the same time to prepare for a permanent pasture. 
And as seeds usually do well in the ordinary rotation, why should 
they not do equally well when intended to remain permanent 
occupants of the soil ? Diversity of soil and climate, however, 
account for much diversity of opinion and experience. And 
perhaps the relative advantages of the two systems, and a correct 
estimate of their merits, are well exemplified in the remarks of 
Mr. John Coleman, who says, In a climate so dry as ours (our 
rainfall averaging only about 26 inches) we consider that the 
grain-crop is invaluable as a shade to the young seeds. With a 
more humid atmosphere, I should be inclined to sow down with 
lape ” (p. 459). Mr. Carter, who has tried both plans, says that, 

provided the land be in good heart, clean condition, and a 
proper seed-bed has been secured — three essential conditions — 
it does not much matter which of the three methods be used ” 
(p.470.) 

There is little comment necessa^ on the mixture of seeds used 
by the various correspondents. These are of the usual kind 
recommended by seedsmen, and will vary according to their 
natural adaptation to the soil of the district. Timothy and 
alsike appear to be increasing in popularity. These, along with 
the fescues, white clover, rye-grass, &c., are the principal con- 
stituents. It may be remarked, however, that the quantity of 
grass-seeds sown per acre appears to be much larger than was 
formerly oonsidexm sufficient for the purpose^ and this for go^ 
and sufficient reasons. Cereal crops, where the maturity of grain 
IS the great object, may be sown too thickly. But abundance of 
leaf, not seed, is the prime requisite in artificial grasses grown 
foiypasture. 

The month of April is the time commonly chosen for spring- 
MWing. Mr. Carter sows at the end of March when the weather 
IS propitioM. A few sow at the end of April or beginning of 
May. « Upon autumn-sown wheat,” says Mr. M. H.^ 

the grassHmods might be sown as early as the middle of 
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Febniftiy if tbe breather be open, as the irheat 'vtill defend the 
jrmng gnm from any injuiy by froet ; but if the wheat is rery 
bacikwf^ or statods thin on the ground, the sowing may with 
advantage^be deferred.” In rery wet clunaites some of the smell 
delicate seeds are iiable to perish if sown as eariy as Febmary. 
When they have to be sown on autumn^heat, however, the time 
most snit^le will sometimes depend on the forwardness of the 
wheat*plant, as the operation should not be deferred after that 
is 3 indies high. April is, on the whole, the safest month, 
when the weather is more genial than eaiiier in the year, and 
the lidc of drought is not so gpreat as at the commenoement of 
the summer season. The light and heavy seeds are sown either 
together or separately. The only point to be regarded is that 
they be evenly distributed. A proficient sower >nay sow them 
mixed and at one operation. The safest method is, perhaps, to sow 
*them separately, one man following the other, as adopted by 
Mr. James Howard; or if both the light and heavy seeds be 
mixed, one^half can be sown in one direction, and the remainder 
the reverse way, or across the ridges. A good plan of distri- 
bution is for the sower to increase the quantity of land by half 
die width commanded by his hand each time he goes along the 
field, which is, in reality, sowing half the seeds at a time. Thus, 
if sowing a 12-foot ridge, he would sow from bade to back, and 
from furrow to furrow alternately. In this way any tendency to 
diTOW the seed thicker to the right or left hand would be corrected, 
for each half-ridge would be treated to the same kind of sowing. 
Many persons sow the light seeds by hand, and the heavy by 
barrow. Whatever system is adopted matters little so long as 
an even distribution of seed is secured. After the seeds are 
sown, they should be covered by a light harrow, or a brush or 
chain-hsurrow, and* rolled down to give an even surface to the 
limd. 

Few comspondents have given an estimate of the cost per 
acre of laying land down to permanent pasture. When drain- 
ing mid sammer-fallowing are necessary preparations, and the 
seeds aresown without a crop, the expense must be very consider- 
able. On some lands, naturally clean and easily worked, the 
outlay is not greatly in excess of the usual expenditnie for arti- 
ficial 'grasses in the rotation, and is only increased by the 
additioiial quantity of manure applied, and the extra cost of 
the mixtures for permanent gross, the latter, according to Mr. 
Alfred Tucker, bmug at the rate of 15s. to ISs. per acre. Mr. 
Outhwaite estimates his total outlay at 10/. per acre, which 
be says, docs not include the cost of seed% which we^ 
p i o v M i e d ^by hii landlord. Upon what ^particular itcins dti* 
apMSi tmt been incurred he does not say ; but be slaCos 
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lie sows tile seeds wiliioiit a crop in die middletof July, and 
applies at the same 15 cwt of bones per acre. Tim esti- 
mate appears to be excessive, unless there are smne special features 
in his process not fully expkumd in faisconununioatiQii. Where 
drainage must be undertaken and siiminer4aUows diffioult of 
cultivation, must be worked, it is easy to see how even a greater 
expense may have to be incurred ; u^er otdinary cucninataiioes, 
it should not cost so much. What it should cost depends diiefly 
on the character of the soil ; and the most costly process is not 
necessarily the best in all cases. 

The proper after-treatment of seeds is not less important 
than the thorough preparation of the land for their reception, 
and the conditions under which they are sown. There is u want 
of unanimity of opinion here as elsewhere amongst the corre- 
spondents. Most of them advocate mowing in die first season. 
Of these, again, the majority prefer mowing early or before the 
grasses have ripened, whilst a few leave them to get fiilly ripe, 
with a view partly to the re-seeding of the grounds There is no 
douht that the grasses, having grown to full siae previous to 
mowing, develop a stronger root-growth. If not mown early, 
however, there is a probability that the larger, stronger plants 
may outgrow and injure those of a finer character. The plan 
recommended by Mr. Martin Sutton is to mow twice during 
the first year, the first time as early as possible, maintaining that 
“ this frequent cutting checks the stroziger grasses, and aflbrds « 
the more slender-growing kinds a better dianee, and all are 
encouraged to tiller out and form a close sward.** Depasturing 
with sheep the first season is recommended by several, but 
almost always accompanied with a caution not to gnoe the land 
too bare. Sheep are inclined to eat the gsasses too closely, and 
therefore several gentlemen (one would think very properly) 
prefer stocking the ground with young cattle, with the addition, 
in some cases, of horses. Possibly gracing .with mixed stock — 
a run with sheep (youngs lambs in pi^ercnce to those of an older 
age), alternately with cattle and ooks, may be seiUy recom- 
mended in the majotityiof cases. For the different kinds of 
s^k having di&rent tastes, one clasa of animals mil consume 
those grasses rejected, or at least neglected, by the others, and 
prevent the patohy appearmnoe coihmGii when only one kind of 
stock 18 dqmstui^ When the pastme, in aucneeding years, 
oM b^me well-established it matters lit^ wbat animids gram 
It, as 1^ it is liberally ivet^ with manuies^ta^koep it in 
an umformly good condition, if not to vapidly improve it. 

It would eeem advisable, especially on light soil, to roll the 

the antumn of the first year, for, « 
Mr* Johii Coleman vemaiics, ** nmch of the failure of clever is 
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due to mechanical condition.” In reference to this period of 
the year and stage of growth, he also adds : No stock should 
be allowed on unless the seeds be very big, and then only light 
mouths, as lambs and calves, should be run over. If a light 
coat of foldyard-manure can he spared, the same may be applied 
in winter and carefully spread ; but, as the lumps of manure are 
often injurious to the delicate seeds, I prefer an artificial dressing, 
such as soluble phosphate, potash, and ammoniacal salts, appli^ 
in spring ” (p. 459). This advice may be considered sound and 
practical at ^1 points. If the land is in good heart by previous 
manuring and preparation, and the se^-plants abundant, it 
would appear unnecessary to manure in the autumn of the first 
year ; whilst a top-dressing with artificial manures in the spring 
is easily applied, and promotes a rapid, strong growth of grass, 
either for hay or for grazing with young stock, such as will well 
repay the outlay. Presuming then that by this means a good crop 
is produced during the summer, henceforward the land requires 
great attention to prevent the artificial grasses from gradually dis- 
appearing before the natural grasses are established. A heavy 
dressing of farmyard-manure or compost is generally recom- 
mended in the fail of the year, and the application of bones, 
ground or dissolved, or of a mixture of potash salts and nitro- 
genous manures during the next few years, as occasion may 
require. Mr. Sample so well prepares his land, and lays it down 
in such good heart, that he has not found that any assistance was 
needed for five or six years ” (p. 462). So much depends upon the 
preparation of the soil, its retentive character, and its natural 
tendency to run into grass, that no fixed rule is applicable in all 
cases. But it is generally necessary, as well as advantageous, 
to treat the land liberally with farmyard and other manures 
frequently during the extended period in which Mr. Sairole 
£nd$ it do sufificiently well without any attention whatever. The 
majority of the witnesses, in accordance witl^Jbe experience of 
most farmers in almost all districts, consid? that the critical 
period commences after the second or third year ; and it is at 
this time that the artificial grasses should he refreshed with 
manure, and the growth of natural grasses encouraged by the 
same means. 

The consumption of artificial foods on the land by the grazing 
stock is one of the most efiPectual means of manuring the soil. 
In accordance with the teaching of the chemist, the manure 
derived from decorticated cotton^ke proves to be of high value, 
and feeding cattle and sheep with this substance on grass land 
is highly recommended by several. In improving permanent 
grasa Mr. Canlcutt finds nothing to equal decorticated cotton** 
cake given to our sheep and beasts ” (p. 490). On good soils 
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the coniumption of artificial food on the epround by the grazing 
stock will be sufficient to secure a gradual improvement of the 
grass. If a more rapid improvement is desired, an occasional 
top-dressing with artificial manures, alternating with bones, lime, 
compost, or farmyard-manure, should be applied. At all times 
it is to be presumed that manuring grass land with suitable 
substances will repay the outlay. There is little danger of 
being too liberal in this respect, although some grass land will 
yield a fair profit by grazing alone, and the inducement to give 
it additional manure is not so great. Com crops may be too 
heavily manured, leading in moist seasons to a great yield of 
straw at the expense of equality of grain. Barley or wheat may 
be too bulky and get laid, when the grain does not properly 
ripen, and the difficulty and expense of harvesting the crop are 
considerably increased. But grass being consumed in the blade, 
and before it is ripened, cannot well gprow too luxuriantly. 
CiBteris paribus^ the outlay in manuring grass is a safer invest- 
ment than in the case of corn. 

The great value of farmyard-manure as an application to 
grass land, both young and old, appears to be admitted by all. 
There is no difference of opinion on this matter. Whilst abun- 
dant corn-crops can be raised by artificial manures alone for a 
series of years, grass appears to require for its highest develop- 
ment occasional dressings of farmyard-manure. This was 
pointed out by Mr. Lawes, many years ago, in this * Journal.’* 
The soil under grass has not the same chance of getting its mineral 
constituents liberated as when cultivated for com, and these are 
likely to become practically exhausted by the forcing process of 
frequent applications of nitrogenous manures, especially if the 
land is mown for hay. The permanent condition of grass land 
is most improved by farmyard-manure and the consumption of 
artificial food on the ground. Although, however, the continual 
use of nitrogenous and phosphatic manures is likely to diminish 
largely the available alkalies, alkaline earths, and silica in the 
soil when the grass is annually mown, the same amount of loss 
does not accrue when it is grazed. The more active and forcing 
manures, creating a more luxuriant growth, will enable a larger 
quantity of stock to be kept upon it ; and if these, at the same 
time, are properly supply with artificial food, there will be 
a rapid direct improvement of the pasture. The interesting 
Rothamsted experiments showed that nitrogenous manures in- 
creased largely the graminaceous plants (natural grasses), and 
mineral manures the leguminous ^perennial red clover, &c.); 
whilst farmyard-manure gave a more complex and generally 
superior character of herbage.” And the conclusions drawn 
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from these experiments, as far as farmyaid-manure is concerned,, 
are singularly in accordance with the opinions of practical agri* 
cultorists, as shoivn by the foregoing letters. 

There is not the same genei^ agreement as to the value of 
lime and bones as in reference to farmyard-manure, and this 
is just what might have been expected on scientific grounds- 
as well as from practical experience on the varied soils of the 
kingdom. Thus Mr. J. C. Toppin says, ^ lime I tried with no 
effect ” (p. 458) ; Mr. G. A. Gray, “ I never saw any good from 
bones on the surface ” (p. 463) ; Mr. J. Shuker, “ 1 must confess- 
that bones have not had so much effect as I looked for ” (p. 468); 
and Mr. John Hemsley, ^^lime and bones are of undoubted benefit 
upon many pastures, but even these cannot be applied indis- 
criminately ; I have used both on some soils without being able 
to see the slightest effect ” (p. 477). Mr. Lawes has indeed said,* 
“The application of bones is not recommended for general 
^adoption. They appear to be chiefly adapted to the exhausted 
pastures of certain localities.” Judging, however, from the fore- 
going communications, we shall perhaps be more correct in saying 
that lime and bones might be generally recommended, but that 
there are exceptions to the rule, and that on many soils they are 
of little or no eflect in improving the quality or quantity of the 
herbage. 

Dr. Augustus Voelcker in his recent able paper on “ Field 
Experiments on Permanent Pasture,”! bas shown that on some 
soils bone-dust is inefficacious as a manure for permanent 
pasture, and that there are both light and heavy pastures on 
which lime has no effect whatever. There is no pasture, how- 
ever, he says, “ the productiveness of which may not be largely 
increased by a heavy dressing of farmyard-manure, or by a 
top-dressing of guano, or by artificial mixtures composed of 
ammoniaHMdts or nitrate of soda and superphosphate of lime.” 
His opinion is strongly corroborated by the fi^H^^oing reports. 

In the application of artificial manures as a top-dressing to 
grass, the most important elements necessary are nitrogen, phos- 
phoric add, and potash. The first is most readily supplied in 
nitrate of soda, ammoniacal salts, or Peruvian guano; the 
second in supeipbosphate of lime, and the last in Kainit. These 
may be regulatra according to will, depending on the nature of 
the soil. Mr. H. S. Thompson, in his paper on the “ Manage- 
ment of Grass Land,”! recommends 1 cwt. nitrate of soda, 2 cwt 
ef mineral superphosphate, and 3 cwt. of Kainit ]per acre. Mr. 
John Coleman applies a less nitrogenous mixture, vis., 3 cwt. bone 
phosphate, 1 cwt. Kainit, ^ cwt. nitrate of soda (p. 460). Mr. 

* < Journal <£ the Royal Agricultiiral Society/ vol. xix., p. 578. 

t Ibid., 2nd Series, vol. x., part ii. % Ibid., 2nd Series, vol. vill., part h 
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Lawes, on the authority of Mr. H. S. Thompson, recommended, 
in a certain instance, cwt. nitrate of soda, cwt. superphos- 

f ihate, and 3 cwt. Kainit, as a renovating mixture for old grass 
and. The same proportions will not suit all j^laces alike. The 
farmer must be guided in his selection by his own knowledge 
of the reqj^uirements of his soil, or by experiment and experience. 

There is no doubt that of artificial manures the most highly 
nitrogenous are the most generally efficacious as top-dressings 
to grass land, and that farmya^-manure is the most per- 
manent and beneficial in improving its condition. Mr. Lawes, 
therefore, in a letter which I have just received, says, “ I am 
disposed to think a dressing of dung once in five years, and 
2 cwt. of nitrate of soda the other four, is about as good an 
application as can be used adding, you may be sure that 
the production of pasture is a most costly operation, and it takes 
a lifetime to convert arable land into pasture.” 

The latter remark is borne out by several of our correspon- 
dents. It appears too true, according to experience in many 
localities. But the task of converting arable land into pasture 
is not eveiywhere so discouraging. The operation is certainly 
costly, and it takes a long time before repayment commences. 
But in moist climates on quick fertile alluvial soils, or on those 
resting on carboniferous or mountain limestone, or red sand- 
stone, a fresh good pasture may be made in a comparatively 
short time with proper care and attention. On sandy or chalky 
soils, and on poor strong clays, the case is different, and the 
work is one of considerable time and labour. Inde^, oi^ all 
poor soils it is difficult to form a good pasture. It will be found 
more profitable to keep these under the plough, as they will 
occasionally throw a fair crop of roots, which, if eaten on the 
land, will be followed by a fair crop of com. 

“ Occasionally,” says Mr. Egan, ** we mow some grass land, 
that which has the thinnest sward, the seeds from the hay 
having a tendency to improve it” (p, 486). The improvement pro- 
bably is not entirely due to the seeding of the land. The con- 
tinual grazing or continual mowing of grass produces a special 
character of herbage, and I have both seen and experience the 
best results from mowing for two or three successive years old 
grass land, and the grazing for a similar period meadow land 
which had been annually mown for a long series of years. 
Many of the coarse grasses and weeds peculiar to fields annually 
mown are destroyed by a few years’ grazing, and the weeds that 
will sometimes infest g^razing pastures are likewise destroyed by 
mowing, and the patchy appearance of the fields correct^. A 
somewhat corroborative testmony on this point is afforded by Mr. 
J. Archer, who says, “ if in spite of the artificials consumed by 

2 L 2 
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stock on a pasture I find it is not grazing well, I apjply a little 
salt, manure it, and mow for a year or two, which quite changes 
the herbage and improves the field immensely ” (p. 474). 

The conversion of arable land into permanent pasture by 
inoculation ” is rarely practised. It would naturally appear to 
be an expensive system, as stated by Mr. James Howard, and to 
do best in a moist climate where land has a tendency to run 
into grass. Mr. Hodgson Huntley states the cost in his case to 
be only IZ. per acre, exclusive of horses and drivers (p. 464). 
But this clearly is but a small portion of the expense, as some 
considerable allowance must also be made for the damage done 
by the removal of the strips of turf from other quarters, unless 
it is to be understood that the land from which these are taken 
is in course of being broken up. 

Those persons who have answered the questions referring to 
an altered system of rotation and an extension of the period for 
^irtificial grasses, are but few ; but they are favourable to the 
system, as increasing the grass-producing area of their farms, 
and consequently enabling them to keep more stock. It is 
generally admitted that land left for two or more years in grass 
has a tendency to become foul, and is at least not so clean as one 
year’s grass when broken up for wheat or any other crop in the 
rotation. This difficulty, however, is not insuperable. Mr. 
C. S. Read says, by keeping artificial grasses more than one 
year, there is certainly a tendency on light land to produce 
couch and other natural grasses. I keep my land clean by using 
the cultivator on the wheat stubbles directly after harvest, and 1 
continue to pull the root-weeds about until th^ are turned 
under an 8 or 9-inch furrow late in the autumn, ny so doing I 
never have any cause to burn or remove any couch ” (p. 489). 
Admiral Eliott says, ^‘The land does, I find, become more 
foul under this practice ; but a deep ploughing, though it may 
cost an additional 10s. per acre, cleans it effectn^^^.” 

It is certainly unadvisable, in the present state of prices of 
agricultural produce and labour, to break up any tolerably good 
nurtures for the purpose of converting them into arable land. 
Pastures worth not less than 30s. per acre had better not be 
ploughed up, but should rather be improved by manuring, and 
made to moduce grass in greater quantity and of a tetter 
quality. The production of com tor the million,” as it is 
called, is not so important just now as the production of meat. 
Even if it were, from public or national considerations, more 
desirable to grow com than to feed stock, it is difficult to see 
why the fanner, more than any other class of individuals, should 
sacrifice his pocket to his patriotism. He cannot be supposed 
to follow bis business solely with the aim of supplying the 
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country with any special article of food, when the production of 
another kind costs him less in labour, time, and money, and is 
withal more remunerative to him. 

It appears evident that more meat can be produced at a 
cheaper rate on pasture land than on arable, and that invest- 
ment in stock is more safe than in the cultivation of com. 
Almost without exception do the reports favour this conclusion. 
The increase of stock has been great in most instances, whilst 
the expense attending the keeping of cattle and sheep is much 
less than that of the cultivation of com crops. The labour bill 
is considerably diminished by converting the land into pasture — 
no small advantage in the present age of strikes. One of our 
correspondents saves 200Z. per annum in this way, although he 
apprehends his gross returns are now somewhat less than 
formerly. His profit on capital, we presume, is largely increased, 
and this is the chief object with the farmer as with everyone 
else. 

Although the series of questions put to our correspondents 
contained a particular request for a tabulated comparison of 
the two systems (arable and pasture farming), including the 
saving in manual labour and in horse-keep,” in no single 
instance has there been a full and satisfactory reply on these 
points. Sufficient, however, may be gleaned from a perusal of 
the foregoing communications to prove the decided advantages 
in these respects of pasture over arable land. The evidence all 
tends to prove that a greater number of live-stock can be kept 
on pasture than on arable land, that the profits are more direct 
from grazing cattle and sheep than from growing com, while 
the expenses are much less.* 

With these brief remarks I leave the further consideration of 
the subject to those readers of this Journal interested in a new 
and important agricultural movement. It is not necessary for 
me to analyse more minutely the mass of correspondence re- 
ceive by Mr, Bowstead and myself in answer to our inquiries ; 
nor is it my duty to give more definite expression to my own 
personal minion on the laying down of land to permanent 
pasture.^ Practical men will be able to digest the preceding 
reports in their own fashion, and to utilise the information they 
contain in the way that will best suit their purpose. 

Tj, *^^^P®**^* .®®® also Mr. Bowen Jones’s • Beport on the Somenetsbirc 
Fam-Pnze Competition,’ infrh, p. 595, 
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XIX . — Report on the Health of Animals of the Farm. By Pro- 
fessor J. B. SmoNDS, Principal of the Royal Veterinary 

College, and Consulting Veterinary Surgeon to the Society. 

In the last Report of the College ^ On the Health of Animals 
of the Farm,’ which was brought down to the end of the past 
year, attention was drawn to the circumstance that no unusual 
amount of disease due to common causes had prevailed among 
cattle and sheep. This remark may now be repeated, as being 
equally applicable to the first half of the present year. On the 
contrary, since January, special diseases, and notably those 
which come under the ordinary designation of epizootics, have 
been very rife. 

With respect, first, to the most common of these maladies, 
V foot-and-mouth disease,” the reports which have come to hand 
would seem to show that this malady has varied but little, and 
that it is as wide-spread now (July) as it has been at any time 
during the past winter. Its malignancy, however, would seem 
to have been somewhat abated, as we have heard of fewer deaths, 
excepting in cases where ordinary sanitary precautions had been 
neglected, or where excessive dosing of animals with medicine 
had been adopted. Secondary attacks have also been less fre- 
quent, than which there are few better proofs of the disease 
having assumed a milder type. 

Speaking in general terms, the disease may be said to have 
prevailed over the whole of Great Britain; but it has never- 
theless been asserted on good authority that Ireland has escaped 
an outbreak of the malady. If this be correct, of which we 
have considerable doubt, the fact is the more remarkable, when 
the wide diffusion of foot-and-mouth disease ” on the Continent 
is considered. According to the latest informatlRh, both Spain 
and Italy have now to be added to the list of infect^ countries. 
The returns from the Veterinary Department of the Privy Coun- 
cil Office also show, that week by week diseased cattle, sheep, 
and pigs, have during the last six months bc^en landed at our 
ports from Belgium, France, Holland, and Germany, and also 
now and then from Denmark and Sweden. The diseased 
animals, and those which were brought in the same vessels with 
them, have been dealt with according to the provisions of the 
law, and slaughtered at the port of landing.* 

* In the intenral between the writing of this Bcf)ortand its publication, ** foot- 

and-nKmth-disease ” assumed a very serious form, and attacked large numbers of 
sheep and pigs as well as ontth* over the greater part of England. Its oxistonco 
also in Irelm was fally established. 
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With a contagium so subtle as that which belongs to foot- 
and-mouth disease,” and on which its extension depends, it is 
to be feared that the country will never enjoy immunity from 
periodic outbreaks of the disease in a serious form. The painful 
experience of thirty-six years is a sufficient warrant for this 
opinion. Restrictions on the movement of animals ; isolation of 
the diseased; free use of disinfectants; and strict veterinary 
inspection of all fairs, markets, and cattle exhibitions, would no 
doubt be attended with beneficial results. We adhere, however, 
to the opinion so often expressed, that to free th# country of 
'^‘foot-and-mouth disease,” regulations similar to those which 
were enforced during the prevalence of cattle-plague are required ; 
but the adoption of these in the present state of public opinion 
must be considered altogether impracticable. 

Pleuropneumonia , — ^This malady has varied but little in the 
number of centres of its existence during the past six months. 
According to the latest returns it prevailed to a greater or less 
extent in forty-one counties of Great Britain, being, however, 
very irregularly distributed. Thus, for example, the South- 
Western counties of England have been nearly free from the 
disease, as also the greater part of Wales ; and with the excep- 
tion of the South and South-eastern portions of Scotland, very 
few ca^s of pleuro-pneumonia have existed in that country. 
This circumstance may in part be explained by the fact that 
the counties in which the malady persists are importing rather 
than exporting ones of cattle. 

On the Continent pleuro-pneumonia has prevailed rather ex- 
tensively, more especially in the Netherlands. At the present 
time, however, the reports which reach us from Holland are more 
favourable, it having been found that the disease has declined 
under the system of inspection, isolation, and registration of sus- 
pected herds, and the slaughter of diseased animals. A know- 
ledge of the laws which govern the spread of the diseaie has led 
to the adoption of these preventive means, and there can be no 
do^t that wherever they are strictly enforced benefit will arise* 
From the experiments which have been instituted by our- 
'if*’ which have been reported in exteneo in former volumes 
ol this ‘ Journal,’ it may be safely concluded that the extension 

diseas^ to healthy cattle depends on 
cohabitetion, and ransequently that perfect isolation ofiers the 
^st eftTOtual barrier to its spread. We not only have no con- 
ndence in curative measures in dealing with pleuro-pneumonia; 
but i^lieve that in proportion as they are had recourse to they 
are likely to prove prejudicial to the interests of the agricultural 
ccmmunity. Centres of contagion are thus kept active ; besides 
which, animals which rally from the attack remain foci of in- 
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fection for a long and indefinite period, and cannot consequentlj 
be safely herded with those which are healthy. 

Since the beginning of the year this fearful 
malady has produced serious losses among the cattle in Illyria^ 
Austria, Galicia, Poland, and contiguous countries. Hungary, 
however, is reported to have escaped the introduction of the' 
pest. Early in the year the disease crossed the Polish frontier 
and entered East Prussia, but was very quickly exterminated. 
An official inquiry into the circumstance fail^ to show the 
means by which the disease had been introduced. The malady 
also extended at that time to Saxony, but was speedily stamped 
out by the sacrifice of a very few animals. 

In April some alarm was created here by reports that the 
cattle-plague had broken out in Holland, which, however, was 
soon allayed by official contradiction. The latest intelligence, how- 
ever, of the spread of the disease in Eastern Europe is not very 
Encouraging, especially so far as Germany is concerned, as a very 
virulent and extensive outbreak of the disease in the Russian pro- 
vinces adjacent to East Prussia is reported to have taken place. 

Typhoid fever in Pigs , — In the Report for the latter half of 
last year it was stated that several cases of this disease had 
occurred in difierent parts of the country, and notably in Somer- 
setshire. Recently we have ascertained that the malady still 
continues in the Western counties, and that large numbers^ of 
pigs, the subjects of typhoid fever, have died in Monmouthshire, 
especially near Abergavenny. 

This outbreak of typhoid fever has been made the subject of 
a special investigation; and among several new and valuable 
experiments to determine the pathological characters of the 
disease, the following have been instituted by Professor Axe : — 

Two healthy pigs were placed in a stable in which a diseased 
one was confined, and secured in such a manner aa to prevent the 
possibility of contact between them and the flseased animal. 
The stable was kept locked and no one allowed to go into it 
except in die presence of Mr. Axe, who superintended the 
feeding and management of the animals, as daily required. On 
the morning of the third day — a little more than forty-eight 
hours after exposure of the healthy pigs to the infection — ^the 
diseased one was removed and kilM. 

The experimental pigs were still kept strictly isolated and 
Csarofnlly watched. On the fifth day after the exposure, one of 
t bfwn indications of ill-health, and on the seventh day the 
odier meo was unwell. Typhoid fever gradually developed itself 
in both, and on May 13th one pig died, and the other on the 
18th. The poit^ortem examination which was made in each 
case revealed all the ordinary lesions of tyjdioid fever. 
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During the progress of the disease, a well-marked cutaneous 
eruption took place, and was followed with the formation of 
vesicles. These yielded a fluid which was collected on ivory 
points for inoculation, and with it two healthy pigs were inocur^ 
lated. They both contracted typhoid fever ; the one sickening 
on the fifth and the other on the sixth day. After about three 
weeks’ illness these pigs died, and in them also all the lesions 
of typhoid lever were well established. 

These experiments have since been repeated, and several 
others also had recourse to, with affirmative results. In due 
course the whole of the experiments will be reported. 

Tiibercidosis — Scrofula . — Attention has often been directed 
in former Reports to the prevalence of scrofula in several tribes 
of our improved Shorthorns, Herefords, and Devons, as well as 
among the more common breeds of cattle. The hereditary 
nature of this disease has also been dwelt upon, and the danger 
of breeding from animals which gave the slightest indication of 
the malady has been frequently alluded to. Some specimens 
of the affection having b^n received at the College, advantage 
was taken of the circumstance to institute a series of experi- 
ments. Several rabbits and guinea pigs were inoculated by Pro- 
fessor Axe with scrofulous matter, and these all died at various 
periods afterwards, exhibiting extensive deposits of similar 
material in various organs of the body. 

Two cats were fed with portions of the lungs of a pig, the 
subject of tuberculosis, and both became affected. One died 
and the other was killed. 

Some female rabbits were inoculated, and after a time, when 
evidences of the disease were fairly established, they were put to 
the male and became pregnant. Their young were killed at 
different periods after birth, and several of them were found 
to be the subjects of the malady. These and allied aperi- 
ments have been repeated, and it has been fully established that 
tuberculosis passes in rabbits from parents to offspring through 
several succeeding generations^ and that a third part of the young 
bom of infected parents die from the disease. 

In due coarse a detailed account of these experiments will also 
be reported. 

To this Report three others are appended, which have been 
received from Pkofessor Axe. Two of these have reference to 
Hwmatos^sis^ « black-W,’’ in cattle ; and one to Splenic apoplexy. 

We also add a short Mport by Professor Tuson of some cases 
of poisoning of cattle by a ** feeding-cake,” in which he dis- 
covered the deleterious material to consist of the seeds of wild 
mustard. 
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1. — Beport of an Outbreak of Homatosepsis in a Herd 'of OaMe^ the 
Property of Noakes, Esq.^ TaUUng^ Kent. 

The held of cattle above referred to originally consisted of twenty cows, 
•thirteen 2-year-old heifers and steers, fifteen yearlings, and nine calves. Of 
this number nine havf died, viz., seven calves, one 2-year-old steer, and one 
yearling heifer. 

The disease first appeared on the 20th of February in a calf between 
four and five months old. This animal died in about thirty-six hours. 
From the date above mentioned to the 5th of March, seven calves suc- 
'^cumbed to the efiects of the malady in similarly short rariods. On the 
7th of March a yearling heifer also became affected and died after a very 
brief illness. Ihe day previously to my visit a 2-year-old steer i^ve 
•evidence of the disease and was still suffering on my arrival at Yalding. 
The symptoms presented by this animal were indicative of that form of blood- 
poisoning term^ ffcematosepsis, commonly known as black-leg,** black 
quarter," &c. 

On inquiry I gathered that the symptoms exhibited by the animals 
which had previously died were allied to those observed by mo in the 2-year- 


old steer. To elucidate the cause of the malady a careful inquiry into the 
feeding and general management of the herd was made, sp^al attention 
being directed to the calves in which the disease first appeared. These 
animals were between four and five months old, well grown, and fiesby. 
Their food consisted partly of milk obtained directly from their dams, 
together with a liberal supply of crushed oats, meal, pulped turnips, and 
hay and straw chaff. The dams of these animals were receiving, besides 
roots and chaff, six pounds of linseed-cake daily. The yearlings and 2-ycar- 
olds were also Wing a plentiful supply of roots with cake and chaff. 

The water was derived from a brook, and with the exception of being 
rather turbid, seemed to be of good quality. The supply was abundant. All 


rawer uiroia, seemea to oe oi gooa quality, 'ine supply was aounaant. ail 
the animals were in large open yards, w^hich were ntted u]) with good warm 
sheds, well littered with straw. With reference to the cause of the malady 
1 am of opinion that its origin depended on a too liberal supply of highly 
stimulating food, which to a great extent was due to tlic liberal feeding 
of tiia cows. This conclusion is partly drawn from the fact that between 
the 20th of February and the 1st oi March the disease altogether ceased, 
and that during this time no cake was given to the cows in consequence 
of the supply Itting exhausted. The immediate cause of the outbreak of 
the dMue among the yearlings and 2-year-olds is not^ apparent. It 
may, however, be mentioned with reference to the yearlMg^ tliat the heifer 
which was attacked on March 7th had occupied a yard in which four of the 
calves had died. 


The measures adopted for preventing the further extension of the malady 
•consisted in a reduction of the quantity of food and the administration of 
apsrient and antiseptM medicines. Instnictions were also given that all 
manure should be removed from the stables and yards occupied by the 
diseased animals and be mixed with lime in the heap : and that the posts and 
laOs of the yards, and the mangers and fittings of the sheds, should be well 
wished with water, and afterwards disinfected with carbolic add solution. It 
is satisfactoiy to know that these measures had the effect of at onoo arresting 
the prograps of the diseasei 

Smee my visit to Takting Mr. Noakes wrote as follows I am very pleased 
4o aay that we have no fresh attack of disease since you were with us." 
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II . — Report of an Investigation of an Ou&reak of HomaJtoeepeie in a 

Herd of Beaets^ iheprcperty of O. Wffthes^ Eeq.^ Oopi HaU^ Eeeex. 

This held condsted of 300 of all ages. They were divided into 

several lots, and occuped yards removed some considerable distance from each 
other on different parts of the fiEurm. The disease first appeared on the Ist 
of March in a yearling calf; and out of thirty-threei of wnich this lot con- 
sisted, seven died. On the 16th of March, a yearling calf, located in a 
yard some distance from the calves above referred to, alro succumbed to ihe 
malady ; and on the 17th of March a 2-y6ar-old steer ww attacked and died 
on the same day. Besides these, sevem younger pnimals have recently 
died on different parts of the farm. 

At the time of my visit (May 22nd), all the remaining cattle appeared 
healthy, and consequently 1 had not an opportunity of witnessii^ the symptoms 
manifested during the course of the disease. From the description, however, 
furnished to me by Mr. Wythes* bailiff, and the poet-morUm appeaianoes 
described by him, I have no doubt that the malatW was none other than that 
commonly known as hlack-leg^ Idack-quarier^ &c. From a careful inquiry into 
the system of feeding and general management of the cattle, I am of opinion 
that the origin of the disease is to be referred to the large <mantlty of highly 
stimulating food of which the animals were partaking. This consisted, of 
linseed-cake, bran, bean-meal, turnips, and hay and straw chaff, and besides 
this liberal supply the animals were turned to pasture for three or four hours 
daily. Other cattle less liberally fed, although of the same age, and placed 
under similar conditions, continue free from wease. 

With regard to preventive treatment it was suggested that a dose of 
aperient medicine should be administered to every one of the remaining 
animals, and that this should be followed by repeated doses of antiseptic 
medicine. The yards and sheds occupied by the diseased beasts were ordered 
to \)G thoroughly cleansed, and likewise all the fittings and utensfis used for 
feeding purposes. Complete disinfection of all places and Aings which had 
been in contact with the diseased animals was also stricUy enjoined. 


III . — Baport of an Investigation of an Outbreak of Sfienie Apoplexy in 
a Herd of Cattle, the property of Mr. Handbury, Bodkam Farm, UpweU, 
Cambridgeshire. ^ ' 

The outbreak of the disease, above referred to, took place on the JK)th of 
March and continued up to the 29th of the same month, the day of my visit. 
During this time, seventeen beasts, two sheep, and one horsey had either died 
from the effects of the disease or been destroyed at the outset of the malady. 
Three beasts and one horse were still suffering on my arrival at TJpwelL 
The herd of cattle originally oonsisted of forty-six 3-year-old heifers and 
steers. ^ They were locate in two yards ; one of whitfe' was divided by posts 
and rails into three compartments, the other similarly mvided Into two. The 
disease first appeared in the south yard ; here two animals died after a veiy 
brief illneas. On the fifth day following these deaths^ several animals in the 
Qortli yi^ became affected, llie umaher of cases was added to from day to 
day until seventeen anlmds had fallen a sacrifice to the malady. 

On the 28th of March two aheep which were pastnrod with others in a field 
adjoining the ferm-atead died aud&snly : and on the same day one fif ^^1 
cart horsea in a stable contiguoua to me north yard, gave evidence of 
affected, ^js animal rapidfy became worse and died in the eyeni^ of 
following day. I made a careful post-mortem examination of 
found that the lesloiiB which existed were in every respect identical with tnose 
commonly found in beaats affected with spfenfe apoytoey. 
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The herd of beasts had occupied the yards duriog the entire winter ; their 
food oonsisti]^ of oat and pea-straw, mangolds, and equal proportions of linseed 
and cotton-o^e. Becently the quantity of cake had been materially increased, 
and the sup;^ of roots doubled. 1 attribute the origin of the disease in part 
to this dumge in the amount of food supplied to the animals. The water supply 
to the farm premises was, however, bad, as it was derived from a nearly stag* 
nant land drain, which aim received the drainage from the yards and stables. 
It may be remarked that drainage from land of the kind farmed by Mr. Hand- 
bury, viz. black peat, highly ch^ged with decaying vegetable matter, is at no 
time to be recommended, and when allowed to stagnate is highly objectionable 
for drinking purposes. In this instance I consider the water had played a 
very material part in the production of the disease. The fact that animals 
removed only a short distance from those affected, and receiving the same 
kind of food, but deriving their drinking water from a miming stream, remained 
healthy, seems to strengthen this opinion. 

The extension of the malady to the sheep and horses most likely depended 
on their supply of food being derived from meadows on which dogs had been 
allowed to eat the viscera of the dead animals. The sheep were xAstured 
here ; and besides this the horses were also nightly turned into one of the 
divisions of the north yard, which was only sepamted from the stricken beasts 
by posts and rails. 

The measures suggested for arresting the spread of the disease had reference 
to these several supposed causes. The use of water from the land drain was 
forbidden. The (kke and roots were i educed in quantity, and the yards and 
stables wore ordered to be thoroughly cleansed and disinfected. 

J. WoBTLET Axe. 


IV . — Three cases of Poisoning hy Bape^Cake containing Wild Mustard.. 


In December last, three samples of rape-cake, each bearing the same mark, 
but sent by persons residing in different counties, wore forwarded to me for 
analysis, as they were believed to have proved injurious to stock. In one 
case the cake was given to thirty-.seven animals (calves, 2-year-old8, &c.) in 
quantities varying from 3 lbs. to 6 lbs. Every animal that partook of the 
cake was more or less affected with symptoms of poisoning, which proved fatal 
to eig^t animals. 

In the second case, two beasts were each supplied with a feed of between 
2 Iba. and 3 lbs. of the cake. In about an hour aftenEj^lh both animals 
showed symptoms of abdominal pain, which continued for 24 hours, when 
they died. lluBe were the only animals on the farm fed with this rape-cake. 
Other stock on the same farm fed entirely on linseed-cake have remained 
perfectly healthy. 

In the third case abdqt 1| lb. of the rape-cako was given to each of twenty* 
one beasts. All the animals were taken ill shortly after eating the cako, and 
thise died the same night. The symptoms were indicative of narcotioo-aciid 
poiBoning. 

The mortem ezaminztion revealed in every instance, intense inflam- 
mation of the stomachs and intestines. 

By chemical analysis and microscoxncal investigation, I discovered consider- 
able quantities of wild mustard seed in each of ^e three rape-cakes, as well 
ae to the stomaclui sent to me for examination. 

The oonolusimis arrived at from this and analogous oases of poisoning by 


npe-ceke are 

let mat lengthened pmticalexj 
rape-cape ie a porfectly wholesome » 


has established the feet that pum 


for cattle. 
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2iidly. That it is equally a matter of fact that wild mustard seed is an 
irritant poison, giving nse to inflammation of the ^mach and intesthies. 

Srdly. ^at, under these circumstances, and owing to chemical and micro- 
scopical analysis having both demonstrated the existence of considerable 
quimtities of wild mustatd seed in the rape-cakes in quesUon and in the 
stomachs of the animals the subjects of this communication, 1 am of opinion 
that such cakes are extremely unwholesome, and consequently unfit for feeding 
purposes. 

4thly. That it is probable that the wild mustard seed was not in this 
instance purposely or intentionally added to the rape, but that both plants 
had grown together, and that their seeds were not sepamted before they were 
crushed and pressed into cake. 

» R. V. Toton. 

H'K.—Rqxnrt on the Somersetshire Farm^Prize Competition, 1875. 

By J. Bowen Jones, of Ensdon House, Shrewsbury. 

Prizes were offered by the Royal Agricultural Society of 
England, in connection with its visit to Taunton this year, for 
the best-managed farms in the county of Somerset, under three 
separate heads, viz : — 

Class I. — For the best-managed HiLL-FABM, inohiding not 
less than fifty acres of arable land, and not less than one hun- 
dred acres of hill pasture, whether convertible or otherwise, and 
whether adjacent to the arable land or not, 50L ; for the second 
best, 25Z. 

Class II. — ^For the best-managed Daibt-FABM, of not less 
than one hundred acres in extent, SOL ; for the second best, 25Z. 

Class III. — For the best-managed Fabm, not qualifi^ to 
compete in either of the foregoing Classes, and of not less than 
two hundred acres in extent, SOL ; for the second best, 25/. 

The competition was limited to Tenant-farmers paying a 
honSrfide rent for not less than three-fourths of the land in their 
occupation. 

The system of husbandry pursued on fauns in each of these 
classes is distinct in its character, and as they are all largely 
represented in the county, the prize list would have bein incom- 
plete had they not all been embraced ; it is, therefore, much 
to be regretted that the Society’s offer did not elicit a more 
spirited res^nse in Classes I. and IL 

The entries for competition are tabulated on p. 518. 

The instructions to the Judges were especially to consider — 

^ 1. General Management, with a view to Profit 

2. Productiveness of Crops. 

3. Goodness and suitability of Live Stock. 

4. Management of Grass Land. 

5. State of Gates, Fences, Roa^s, and General Neatness. 

6. Book-keeping. 
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The Judges made a preliminary inspection in the first week 
of December, 1874. It was of rather a hurried nature, Had was- 
principally undertaken to form an opinion of last year’s root 
management with its results, autumn cultivation and cleanness 
of land, and general winter stock management. 

Their second visit took place during the second and third week 
in May, the extreme lateness of the season inducing them to select 
that period in preference to an earlier date. The result of this 
inspection confirmed, in a very great degiw, the hasty in- 
ferences drawn from a first acquaintance with the different 
farms. The third view was confiiffed to seven farms in Class 3, 
all of which had more or less i»f general merit or some special 
features that were deemed worthy of further attention. 

The characteristics of Somersetshire farming are very diver- 
sified, the variations being attributable to the marked differences 
of climate and soil to be found within the borders of the 
county and the changeablcness of its geological formations. 

The altitude of the Western Hill-district is very considerable, 
and, to a great extent, is accompanied by a corresponding 
sterility of soil. Dukerry Hill, the highest point in the 
county, is 1700 feet above the level of the sea ; and one of the 
farms inspected on Brendon Hill is said to be nearly 1300 feet 
high. On the other hand, soils of a most fertile description 
exist in the vale of Taunton and in many other parts of the 
county ; and some of the finest grazing land in the kingdom is 
to be found on the alluvial deposits and land originally reclaimed 
from the sea from Bridgwater to the mouth of the Yeo. To 
give an idea of the value of this land, the summer grazing of 
1000 acres of the celebrated Pawlett Hams were let this year for 
more than 6000Z. 

The climate of the valleys is very genial and early. 

It is not within the province of the reporter to enter into a dis- 
sertation upon the agriculture of the county ; but in the course of 
the three visits, having driven through many parts of it, it may 
not be altogether out of place to briefly record a few of the im- 
pressions that presented themselves to the minds of the Judges. 

As a rule, the general agriculture of the couniy is backwi^. 

The fences are bad, both in form and in the description of 
wood of which they are grown* Maple, elm, oak, ash, hazel, 
and briar aie the usual materials select, .the thorn being con- 
fined principally to the boundaries of railways and to the 
est^s of a few improving individuals. 

, T j f f®™fJiouses, for the most part, ere inferior, and the fann- 
buildmgs dilapidated, and insufficient for the necessities of the 
occupations. ^ As a proof of this, the ^neral rule, observed by 
us in our winter inspection, was that none but a few feedings 
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cattle^ housed at all on the ordinary run of farms, and 

we seKom passed a homestead in the early winter mornings 
withoint ipbserving a herd of shivering animals in some ad- 
jacent fitid. 

The cottages arc very defective, and are built of various 
materials, according to the district they are in. Sometimes 
the walls are run up with mud, sometimes with rubble and 
«ome sort of mortar, and sometimes of better material, as is 
the case where stone is abundant. It Is not improbable that 
many of the worst of them are freeholds or copyholds secured 
from common lands under the jurisdiction of the Lord of the 
Manor, but there is room for improvement in other districts also. 

The enclosures are irregular and ill-shapen, and hedge-row 
timber is far too thick for successful agriculture in many parts 
of the county. On some farms the fields are small, and separated 
from one another by other occupations. An example came under 
our notice of a farm which contained 240 acres of land in one 
parish, and which was divided into 180 fields, mostly detached 
from one another. 

Occupations of this description are often found to be held on 
a lease for three lives, a form of tenure that seems to have found 
favour in times past, but which is properly being abolished as 
opportunity offers. The tenants usually farm how they like, 
can fell timber for repairs much the same as on copyhold, but 
are not allowed to remove timber or minerals. The evils of 
intermixture of different holdings to a large extent must be 
patent to all, but the difficulties of exchange are found practi- 
cally to be insurmountable. 

But there is another side of the picture. Exceptions to in- 
different husbandry among others beside competitors notably 
exist, and were apparent on many well-cultivated farms we 
passed by on our various drives, some of which were through 
lusurpassable scenery. New houses, buildiigt, and cottages 
ehowed themselves from time to time as we passed along, and 
in every instance the work seemed to be well carried out. Tliat a 
move in this direction has taken place will also appear from the 
description of some of the inspected farms ; and it would be 
mijiist to the President of the Society, Viscount Bridport, if we 
did not here mention the very substantial improvements recently 
completed bai)dings of Mr. W. Bullens farm, on bis lord- 
shiivs pio| tgr ty > near Cricket St. Thomas, the outlay on which, 
although by n6 ^eans injudicious, must have been very con- 
sideiable. May these examples bear fruit. We will hope so ; 
and that a new era, from which continuous improvement will 
date^ OMimenced with the visit of the Royal Agricultural 
Society to Somersetshire in 1875. 
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Class I. — Hill Farms. 

Mr. George Babbage’s farm is situated near Raleigh’s Cross, 
on Brendon Hill, which is fifteen miles north-west of the town 
of Taunton, and is one of the steepest ranges of the Western 
Hill district of the county of Somerset. A splendid drive of 
six or seven miles from Williton through a continuously rising 
country, with fine views of the Bristol Channel and its con- 
tiguous bold Welsh mountain scenery, and past the picturcscjue 
and finely timbered park of Nettlecombe, the undulating 
ground of which was covered with majestic oaks and magni- 
ficent elms, beeches, and pines, brought us to the partially 
enclosed moor of Brendon Hill, extending from the top of the 
park to Raleigh’s Cross Inn. At this place Tone Farm land 
commenced, and continued a distance of some half-mile in 
a westerly direction. At the south-west extremity of the land 
is a ten-acre plantation of spruce and firs, which appear to 
be thriving, but no more woods shelter the farm in other 
directions. 

The farm is stated to be elevated some 1300 feet above the 
level of the sea. The soil rests upon a shaly formation locally 
termed shale rag, which is within four or five inches of the 
surface. It contains beds of ironstone which have been quarried 
on the farm, and mining for ironstone immediately adjoining it 
is now carried on by the Ebbw Vale Company. This stone is 
sent by a mineral railway to Watchet, whence it is transported 
to the Company’s works in South W^ales. 

The River Tone rises in the upper part of the farm, but does 
not increase to more than a miniature brook while on the land, 
although ultimately it swells into an important river, running 
south and then east into the Parret at Stanmorc Bridge. Part 
of the land slopes slightly towards the brook, forming a valley, 
one side of which faces N.N.E., the other 8.8. W. 

The farm, as will be seen by the annexed plan (p. 522), is 
laid out with some degree of regularity, but its length is dis- 
prmortionate with its width. 

The soil is for the most part of a light nature, and some of 
the more recently broken-up fields contain a good deal of veget- 
able matter. There are something like 6 acres of bog on the 
whole farm, but, with the exception of this, 10 acres only were 
found to require drainage, which was done by the owner of 
before the present tenant’s entry. 

The climate is severe, and the district is more backward by 
three weeks or a month than the Vale 6f Taunton. The rain- 
fall is also excessive, being more than half as much again as 
the average of the lowlands. 

VOL. XI.— S. S. 2 M 
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rig. 1. — Plan of Tone Fat wi, in the Occupation of . George BaVbage, 
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The farm is held on a fourteen years’ lease, four of which are 
tinexpired. There is no stipulated tenant-right in the covenant, 
neither does the custom of the country admit of any. The 
agreement provides for a svstem of farming which is tolerably 
closely described in Mr. Babbage’s course of cropping, excepting 
that, as a rule, he allows his grass land to remain down an addi- 
tional year. The term commences at Lady Day. 

The homestead is rather inconveniently situated, nearly at the 
western extremity of the farm. The house, which Is built of 
the stone of the district, contains two sitting-rooms, kitchen, 
Klairy, pantry and washhouse, with six bedrooms. 

The farm-buildiiigs, also erect<‘d with the same material, 
consist of one range occupied by a cow-house for milking cows, 
another for t\ing-up cattle, with a loose box adjoining : also barn 
and chaff-house, with granaiy above, and stable for horses, behind 
which is a carthouse, and an enclosed shed for young stock 
facing the stackyard, which is 120 feet square. 

The cattle-yard is at the back of the dw’elling, and in front 
of the rang(‘ of btilhliiigs first alluded to, and is formed by a bank 
of earth cased up with stfine running parallel to it, returning at 
Tight angles on the one side to the house, and on the other to 
the end of the building. An open shed, which is thatched, 
rests on a portion of this wall. The garden is in front of the 
house. Tlie premises are well kept, and are sufficient for the 
holding, the dwelling more especially so. 

Land , — Of the 221 acres which comprise the whole farm, not 
even exclusive of the 15 acres which remain in a state of nature, 
none can accurately be described as permanent pasture, although, 
as we shall see from the course of cropping adopted, a con- 
siderable })roportion is always in grass. 

1 he land under cultivation, therefore, somewhat exceeds 200 
acres. The whole of this, with the exception of about 20 acres, 
was unreclaimed at the commencement of the tenancy. Heather 
and whortleberry principally prevailed, and the scant herbage 
that existed was ol a poor character, and barely sustained a few 
sheep in the summer months. Of the remaining 15 acres of 
unconverted hill it is intended to reclaim about C, the rest 
hoing^ unfit to bring into cultivation, owing to the fact of the soil 
c'ontaining a mass of loose quartx-stones of various sizes, which 
would be quite unmanageame in a course of tillage. 

The method pursued for conversion and speedy cultivation 
was as follows : — The surface was breast-ploughed and burnt, and 
the ashes were spread, at a cost of 30^. to 35^. per acre ; the land 
was then ploughed about 5 inches deep. The principal obstruc- 
tions met with were quartz-boulders varying from J cwt. to 2 tons, 
which caused considerable trouble in removal as well as break- 
age to the implements. Light to ten hogsheads, equivalent to 
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about 2 tons per acre, of fresh-slacked lime was then applied 
and well intermingled with the soil by dragging. Turnips and 
rape were afterwa^s sown, harrowed in, and the land well con- 
solidated by rolling. Lime is procured from the blue lias lime- 
stone, quarried from the sea-bed at Watchet, and delivered by the 
mineral railway at 1 i^s. per ton. It is only used for the first 
crop after breaking up the hill pasture. 

After the foregoing preparation the following rotation was com- 
menced, and has not since been deviated from. Oats were the 
first crop grown ; they are sown about Lady Day, and 14 pecks of 
seed per acie are drilled. The land is ploughed as soon after 
Christmas as the weather will pennit, and simply harrowed to get 
a good tilth before putting the seed in. Alter harvest, which is 
usually commenced about the third week in August, the stubbles 
are worked, and cleaned and ploughed to stand for the winter, 
and are left until the following May, when the} are again scari- 
fied, ploughed, and otherwise prepared lor the root crops. 

A few mangolds and carrots are sown in May ; swedes are 
sown about the 10th of June, and common turnips towards the end 
of June or beginningof July ; about to 1^ lb. of seed per acre 
being drilled on the flat a distance of 16 inches between the rows 
with Reeves Brothers, Westbur}, Wilts, manure-drill. Twoewt. 
of dissohed bones, at ()/. 106. per ton, and 2 cwt. of su]M*r- 
phosphate, at 41, 106 . j>er ton, mixed with earth and ashes, are 
deposited under the seed, the ioiincr costing 136. and the latter 
Os., making a total of 22.s. per acre. 

Farmyard-manure is occasional!} ploughed in at the last 
ploughing for swedes. Alter the turnips are fed off the land it 
is ploughed up, and in the iolhming April sown with rape and 
grass-seeds, cither mixed togc^ther and sown broadcast with 
2 or 3 cwt. of artificial manure ; or the rape is drilled with a 
similar quantity of manure, and the clo^eis and cruss-sef^ds dis- 
tributed separately. Mr. Babbage states that whlW spring vetches 
are cheap (say 6s. per bushel), he substitutes them in part for 
rape, drilling 2 bushels per acre, but applying no artificial 
manure, so that the cost amounts to about the same. The gross 
remains down three years inclusive. In seeding out with ra|)c 
(a* it is locally termed) the following descTiptions and quantities 
of seeds are used : — 

Rape, if drilled, 3 lbs. 

Rape, if sown broadcast, 5 lbs. 

White Dutch clover, 3 lbs. 

Alsike or hybrid ditto, 3 lbs. 

Trefoil, 6 lbs. 

Italian rye-grass, 3 pecks. 

l^ootch lye-grass ditto, 2 pecks, or 3 pecks where no Italian 
rye^giass is used. 
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Mr. Babbage considers that all land of the description he 
farms should be seeded out with rape in preference to a corn crop, 
the grass being more abundant and luxuriant than when sown 
with grain, and the rape producing an especially healthy change 
for lambs. 

A small proportion of six or seven acres of grass is usually 
mown annually, and this invariably consists of the second year s 
growth. Occasionally no hay at all is harvested, the deficiency 
in such a case being made good by an increased consumption of 
home-grown oats. The farmyard-manure is almost all applied 
to the grass, sometimes in November succeeding the seeding 
out, at others one year later. 

It will be seen from the foregoing remarks that the course of 
cropping is of five years* duration, and may be summarised — 

Oats, Seeds and Grass, 

Roots, Seeds and Grass. 

Rape seeded out, 

The autumn inspection of the Judges enabled them to see the 
stubbles and a portion of last year’s roots. The former were 
satisfactory; the latter, which were being fed off with sheep, 
were small and not very carefully singled, the reason assigned 
being that as they had ^uffered so much from the early drought 
of 1874, it was thought that more keep would be pniduced b) 
leaving them thick in the rows. They were certainly too thick 
to have made much size, especially as the rows are placed so 
short a distance apart — a practice that may be suitable to a 
late poor district, but which seems to be very generally adopted 
throughout the county. 


Acreage under respective Crops this Year. 

Aciefi. 


Oats, blnck ., 30 

„ white 18 

54 


Mangolds (Yellow Gloltc) 2 

Oariots (Whito Bolgiaii) A 

SwodoB (Sutton’s Ohampion) 9} 

TurnipB (^Green Bound) 20 


Rape seeded out 41 

Second year’s grass 37 

Third year’s grass 42 

Unreclaimed, six of which uro being) i- 
made available t 


Total .. .. .. 221 

At the second inspection of the Judges, which took place on 
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May 21st, they found the oat-crops looking well: they 
regular, of good colour, c lean, and just rolled down. 

The small breadth of mangolds and carrots were up and 
thriving, and the fallows were in course of prc*paration for swedes 
and turnips, and were in fair condition. The two- and three-year 
seeded-out land, es])ecially the latter, did not show any excessive 
vitality, but this may bo to some extent accounted for by the 
backwardness of the season, combined with the inclemency of 
the district. The three-year-old grasses were apparently degene- 
rating, and it seems obvious that land of this description would 
run foul if left <lown much longer ; the exposed situation and 
indifferent quality of* the soil being unable to sustain with vigour 
and improvement the artificial grasses of’ the rotation beyond 
this period, even under liberal treatment, and a good system 
and practice of husbandry. On the other hand, however, the 
^fields sown with oats on this farm showed but little signs of 
weeds or couch, so that it is (*onclusive that this sort of land, 
well cultivated, need not necessarily run foul at the end of 
such an extended course of grass as is here carried out. 

Stock . — Tlie quantitv of st(H*k supported on tlie farm is some- 
what difficult of as.sessment, fioin the fact of Mr. (i. llabbage's 
brother occupying a \allev liolding, to which from lime to time 
the Hill Farm stock an» ])ermitted by afrangciiK^nt to d(‘scend. 

Quantities and Descuiption of Stoi’k on Tone Faiim. 


First Insp<‘t lion, Nim 
t An 1.1. 


Cows 

n 

Yearlings, mixed L< 

.iiid 1 

i 

bullous 

Oftlves 

. .. 1 

Total .. . 

. . . 2.) 

Sui:ei'. 


Stock ewes 

. .. 200 

Off ewes . 

. . S.'j 

Ewe toga 

. .. s.. 

Wether tega 

. .. IJO 

Total .. .. 

. .. -ISO 

IIOBSEB. 


Working 

.. ."l 

Ditto laid by in } ard 

.. 1 

Hack maros in-foai . . . . 

2 

2-year>old colts 

!. 2 

Yearling ditto 

.. 2 

Total .. .. 

.. 12 




Ca 1 tia:, 

('ows 'fiTul 1 ndf; H 

ami <m 1\« s .. 10 

Toti^. 27 

JSiiri:!’. 

S(<K*k cwos lambs .. .. Ill 

'I li<> uboTi* laiubR ..Ill 

Oil ew«*s iiml luiHolfl \veihoi tigs 
Kw( tigs 104 

Total 420 

Houses. 

, Woikiii" .. 4 

Mart H iii-fotil 2 

Cults uTul haclcM 0 

I 

Tolul Vi 
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The cattle and horses are supposed not to leave the Hill Farm 
until they go for good ; but contingencies probably produce some 
variation of this rule. The sheep are always sent down for a 
portion of the winter. If the rule were rigidly adhered to, the 
farm would carry the following quantity of stock from May to 
May : — 

Cattle, 27. 

Horses and colts, 12. 

Ewes and lambs from May to January, 200 ewes with lambs ; 
and the off ewes, about 00 to 100, from May till August. 

Taking into account peculiarities of seasons and other causes 
(as this 3 car, through the unusual severity of the winter, wc 
ascertained that two mares and colts were away four monthb of 
tlie wintcT, and some rough keep was also hired), it would be 
fair to assume the totals ol stock supported on the farm at 

(’at tie, 27. 

Horses and colts, S. 

200 stock-ewes, with their lambs, from May to December. 

This, as may be supposed, will bear a favourable contrast to 
the numbers of stock carried on the farm when Mr. Babbage 
first occupied it. 

Cattle are of the Devon bree<l. The cows produce their calves 
towards the fall of the year, the heifers coming into profit as 
two- 3 rear-olds, and drop])ing their calves as near grass as possible. 
The calves remain witli their mothers for five or six months, 
during which, if in winter time, the}’ are housed, and are allowed 
some cut turnips and ^ peck of oats a day, mixed with chaff. 
They run on the grass in the siiniiiier, and go off as yeai lings in 
store condituin, with the exception of such heifers as arc drafted 
into the stock. The cows run in the strawj’ard during the winter, 
living principally upon oat-straw, with a few turnips. 

Tin* cows are usually sold in store condition, as the heifers are 
drafted in. Occasionally a few heifers are fattened, but this is 
exceptional. Four were fattened last winter on a peck of wheat- 
meal a day, in addition to their turnips and straw. 

Sheep are of the Devon Long-wool breed. The 200 stock 
ewes, aver.^Ing about one lamb each, come up with their lambs 
in May. ^ The yearling ewes follow them. After the lambs Jire 
weancMl in June, the off-ewes are drafted from the flock of stock 
ewes, principally by seniority, and are replaced by the yearlings, 
which amount in number to about 90. The 90 turn-off ewes 
continue to run the grass till August, and are finished fat on the 
lower farm about a month later, averaging something like 90 lbs* 
the carcase. 

The lambs are hurdled on the turnips, the sexes being divided. 
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and the wethers receiving pint of oats per diem, with chaff, 
until they descend to the lower land when they have done the 
turnips, there to be finished. They approach 20 lbs. per quarter, 
in May^ and are sold out of wool. The ewe lambs also run the 
turnips during the/same time, as also the stock ewes ; but neither 
of these flocks receive any corn unless the weather is very severe, 
in which case they are allowed one pint of oats a day pro tern. 
The turnips are not cut for any of the lots. The whole of the 
sheep go down the hill together when the roots are completed, 
and the Iambs are dropped before they return. 

The clip of wool averaged 8 lbs. this year. 

Horses . — The four working horses are of a useful stamp. The 
remaining colts and hacks are half-breds and roadsters. The 
horses live through the winter on oaten-sheaves cut into chaff, 
and as many swedes, mangolds, and carrots as they require. In 
;the summer they go into the pastures. 

Fences.^ Roads^ Water ^ and General Neatness . — The fences, 
three-fourths of which were planted before Mr. Babbage took the 
farm, and the rest since, at the expense of the landlord, are rather 
better than the usual Somersetshire pattern ; they have been 
properly laid out in straight lines, and their high banks are also 
of utility in so exposed a district as a means of shelter. The 
banks are some 6 feet wide at the Imttom and 4 feet at the top. 
Their height is about 5 feet, and they are occasionally, near 
roads or gateways, cased on either side with stones. The hedges 
are all of beech, which is planted in double rows on the top of 
the banks. They appear to be thriving well, and are allowed to 
grow to a height of 10 or 12 feet, being only laid down when 
they are becoming open and the adjacent land is in grain. The 
top of the bank is then protected with a layer of blackthorn on 
either side till the hedge has again grown up. The turnpike- 
road runs past the mines <m one side of the^j||ssm ; an occu- 
pation-road crosses the centre of the land, and another skirts its 
north-east section. The gates and premises are neatly kept. 

Part of the fields are supplied with the surplus water from the 
ironstone mines ; the others from the Tone. 

Labour^ — Four men of all sorts are kept : — 


Carter 12^. Od. per week. 

Lad ditto 10«. 6d. „ 

Stockman, with farm-house and 

garden, and firewood . . . 11s. Or/. „ 

Old man at Ha. Or/. „ 


Cider ie given in the harvest, also to the men for corn- 
threshing ; and sometimes in hot weather. 

The <dd man works or not, optionally, and earns about 6s. 
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per week ; so that the weekly average cash payments for labour 
Are under 21. 

£. «. 

Total weekly payments for year, exclusive of harvest 88 0 


Additional payments : — 

Threshing (coal inclusive) . 12 6 

Harvesting, cutting and binding (contract) ... 7 15 

Cider, 5 hogsheads at 25s G 5 

4Stockman, cottage, garden, and firing .... 55 


£119 11 

Or about 11s. per acre. 

The average weekly wages on the farm the first three years of 
occupation was 1/., with other extra items on a proportionately 
(lower scale than at the present time. The outlay for labour 
lias therefore doubled within the last ten years. 

The hours of labour are from 7 A.M. to 5 P.M. 

Horses work from G A.M. until 2 P.M. without resting. 

The oats are bound up, stacked, and carried by contract, 
the cutting being done by Hornsby’s manual-delivery machine 
hy day-work. 

Threshing is accomplished by a hired portable steam- 
threshing machine. 

The Judges considered that Mr. Babbage’s farm was well man- 
aged, and had some especial features of interest ; and although 
the competition was insufficient for them to award the prize, they 
ha<l great pleasure in finding that the Council readily agreed 
to their recommendation to do so. 

Class II, — Dairy Farms. 

First Prize Farm. 

Tunley Farm, near Bath, in the occupation of Mr. George 
Gibbons, consists of 43 acres of arable land and 156 acres of 
pasture. It is a short distance from the Camerton Collieries, 
tibout six miles south-west of Bath, and is approached from that 
town through a beautifully undulating and ever-varying country. 

The rapidity of change of the geological formations in some 
j^rts of Somersetshire is strikingly exemplified on this holding, 
riie house and buildings stand towards the north-eastern ex- 
tremity of the farm, on a bank upon which some fifteen acres of 
the c^lite crops out. Surrounding this os the hill is descended, 
the lias is clearly and abruptly defined. It occupies the larger 
part of the holding, extending across the road to the lower end 
of the farm adjoining the canal, where the new red sandstone 
comes to the surface on an area of about thirty acres. 
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The coal measures are worked close bj at the Camerton Col- 
lieries, where coal is found immediately under the new red 
sandstone at 100 to 150 fathoms' depth. 

The soil is by no means naturally ricli, and it varies a good 
d(»al in character, as may be supposed from the marked changes 
in the geological constitution of the subsoil. It runs from the 
light friable t<»-\turc of the oolite to the stronger new red sand- 
stone, and th(‘ still more retentive lias, with its clay subsoil. 

The raiiilall is much the same as in the neighbourhood of 
Bristol, and the climate is considered moderately good, although 
the district is not so early by two to three weeks as the richer 
vales ol central Somersetshire. Harvest r>perations usually com- 
mence on Tunley Farm, A^hich is in rather an exposed position, 
about the latter end of August. 

The teniiie is from jear to jear, and the tenancy commenced 
Lady I)a >, 1859. 

Tile occupation was considerably increased this year, and now 
contains a double quantity of arable and grass land. 

The extensi>e enlargement ol the buildings, liereinalter leferred 
to, is in stJine degree due to this increase in the acreage of the 
farm. 

In this ncighboui hood the incoming tenant, by custom, usually 
takes possession ol the homestead aiicl all the land at Lady Day. 
He pa}s lor sec‘ds, labour, and tillages on the arable land, and 
for hay and straw at market price. On some farms the outgoing 
tenant is (‘iititled to an oflgoiiig crop of wlieat ; and in other 
instances, where the outgoing tenant has fed ofl’ liis green ciops, 
the allowance lor tillages is reducc'd to onc-hali' tlie cost, and 
half a year’s rent, tithe, and taxes are returned to him. 

A stipulation is geneially made that the quantity of hay and 
straw left at the expiriition of a tenancy shall not exceed a given 
number of tons. Theie is no tenant-right by local custom or 
private arrangement. 

The comprehensive ])lans which accompany this Report, and 
for which the writer is indebted to the courtesy of Mr. Feare, <d’ 
Camerton, the agent of the estate, will best illustrnte tlie work 
now nearly accomplished at the Ijoinc^stead, as well as the altera- 
tions and improvements effected on tlie farm (see Figs. 2 to 5). 

The house and buildings are for the most part built with stone, 
and are very substantially erected. I'he dairy adjoins, and its 
arrangements, which are herealter describc^d in the Repirt fur- 
nished by iny colleague, Mr. E. Little, of Lanhill, Chippenharot 
nxe of a very complete character. 

The buildings (Fig. 3) now consist of the older p)rtion, which 
is constituted by a range of stabling for carthorses and hacks, ad-^ 
joining and nearly in line with the dwelling; the principal pig*' 
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geries at the back and in close proximity to the whey-house, into 
which the whey is conveyed from the dairy by means of pipes and 
mixed with meal for the feeding-pigs ; two cowsheds, containing 
33 ties, and a small milking-yard ; also a superior waggon-house 
of more recent construction, with sheds at back, over which 
is a good granary and general storeroom. In the barn a chaff- 
cutter, worked ily a 3-horse-power engine which is connected 
with it, is conveniently fixed, and a mill for grinding corn is 
worked by means of the same machinery. 


Fig. 3.— PZa» of Farm Premises on Turdey Farm^ in ihe Occupation of 
Mr, Oeorge Gibbons, 



SCilLE 

0 nniaMSD too iso lOoFECr . 


A. 

harden. 

! I. 

TAwn. ^ . 

Old cow flUMs. 

n. 

New yard. 

1 J. 

Bl. 

New drinking pond. 

1 

Bam. 

D. 


1 M. 

>Vaggon house 

Sheds and granary over. 

£. 

Whey house* 

1 N. 

New cow sheds. 

F. 

Scullery. 

0. 

Fodder room and loft over. 

G. 

UH. 

JJelry. 

Kitchens. 

■\V 6 Water supply pipes. 

T R. Tramways. 


The new cowhouses (N), recently erected, and barely completed 
at the period of our last visit, are built of go^ lias stone, and are of 
a vciy superior description. They consist of two lines of buildings 
of equal length, running at right angles to one another to the 
rear and west of the old premises, and forming with them a large 
milkii^ enclosure (B). In the centre of this yard is » drinking- 
pond (B 1). The land at the back of the old premises, and where 
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the new buildings now stand, formerly rose rather abruptly. It 
has been excavated sufficiently to admit of the hay and straw-lofts 
of the new cowhouses being on a level with the table-land to the 
rear of them. Here the st^kyard is placed close to the angle of 
the two ranges of building ; and hay and straw are readily supplied 
to the lofts with a very inconsiderable amount of labour. The 
width of the erection is 25 feet, which gives ample space both in 
front and behind the animals. A tramway for the removal of 
manure runs at their heels. The whole of the manure is carried 
to the lower or south end of the building, and is there tilted into 
a yard set aside for the purpose. Another line of rails runs in 
front of the cattle for the supply of grains and other food. The 
cribs are of Bath stone, and then* is a drinking-cistern for each 
two cows supplied by a pipe from a reservoir on a higher level. 

Figs. 4 and 5 . — Flan and Section of Cattle Sheds at Turdey Farm, 
Fig. 4.— Section. Pig. 5.— Plan, 



A. Pltcbod floor ^FdmiAiitBtoiiet. F. Strsw and fodder loft, 

n. Passage O. VenUJaUou. 

Vc 5^‘***’ tramway on asphalt walk. H. Criba, Sc. 

Burfoce gutter over draui. 1 Dralnago adit. 

Ju Manure trameay. AV' S. Water supply pipcb. 

The flooring is of Pennant stones, and is also pitched*; and*at 
the back of the cows is an open gutter, with occasionally gratings 
communicating with the underground drain. The fodder-loft is 
ingeniously arranged, occupying about two-thirds the width of 
the houses. The one side is used for hay, which is placed in 
the cribs by being slipped over the inclined plane, shown in Fig. 
4 ; the other for straw, which is thrown over the opposite side 
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for littering tlie animals. Glass windows arc arranged in the 
roof — high up on the one side for giving light to supply the cribs, 
lower nn the other for littering and cleaning out the animals. The 
uiine from these stalls is carried away by means of drains shown 
in the section (Fig. 4). It runs into a small well at the end of 
the buildings, to which the drainage of the whole of the rest of the 
premises is brought. From this point xt is all conveyed by moans 
of a 9-inch pipe to a large tank of sufficient capacity to contain 
400 hogsheads, which is situated on the brow of tlie hill in the 
adjoining cow-pasture, marked II on the plan of the farm (Fig. 2), 
and 150 yards’ distance from the confluence of the drainage. 
The conformation of the ground here admits of its being used 
for irrigating some four or fi\e acres ot grass land, the overflow 
being capable of diversion in three different directions. Its effects 
are %erv marked and Jid\ antageous. The land on the lower side 
of the tank has been cut awa> , and a roadway formed of sufficient 
depth to admit of a 3-hogshead water-bairel being fille<l in the 
course of a few minutes by means of a hose, w itli a si rew-tap. 
The liquid manure from this tank is used for roots, uhich are 
sown with the liquid-manure diill ; and at other times, when 
there is a superabundant supply, it is carted out in the barrel, 
and distributed generally on the pasture land not otherwise 
amenable to its influence. 

The water-supply was originally derived from wells which, 
in times of drought, weie %ei > deficient. It is now procured 
from a never-failing spring of good water, some half-mile dis- 
tant from the house on the western side of the farm, and 200 
feet below the ele\ation of the buildings. An li>draulic ram, 
capable of lifting 4000 gallons per day, forces a suppl} into the 
reservoir marked on the jd.in ( Fig. 2). This reservoir lies at 
the back of, and above, the homestead, and the prem ises are sup- 
plied from it in the most convenient manner, taps being arranged 
at the points where it mav be required. A tap also intercepts 
a supply of water for the threshing-engine whlVat work in the 
stackyard, while other pipes continue from the premises to the 
new portion of the occupation on the lower side of the turnpike- 
road. 

Tlie artificial pool into which the spring is conducted for 
forming a head of water lor winking the ram, is inclosed by a 
strongly-built wall, cemented, and sunk into the clay, to render 
it water-tight. Its dimensions are 40 yards in length, 10 yards 
in width, and 4J feet in depth ; the object of so large a dam 
being to insure an unfailing supply of water. A sheep-wash 
adjoins. It* is 5 yards long by 3 yards wide, and is supplied 
by the overflow from the dam, which, after running through it, 
is conducted by means of a 9-inch pipe into the meadow below, 
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where it is utilised for irrigation, eventually falling into the 
watercourse that runs below. 

There must have been a large outlay on these various im- 
provements. The fact, however, remains that the work has 
been well done. If we refer to the new cowsheds, which are 
constructed to accommoda^ 70 head of cattle, we find that no 
•detail has been lost sight o|| and if we revert to the water-supply, 
or the removal of the draii^ge, we can discover no flaw in the 
work, which lias been jferfectly and thoughtfully executed. Effect 
has not been sacrificed to utility ; and in the long run, durability 
and convenience of arrangement will, no doubt, recoup both 
landlord and tenant for the primary outlay that both have incurred 
on these permanent improvements, and which will for many a 
year to c ome be a standing memorial of what can be done by 
the hearty co-operation of owner and occupier. 

Grass Land, — The pasture laud consists of 155 acres, being 
between three and four times more than the arable portion. It 
is not (}f fiibt-rate quality. 

The meadows aire not especially reserved for hay; the prac- 
tice being to mow and graze* the greater portion of the pastures 
alternately. Nearly half the grass is mown every year, as a large 
suj)pl\ ol hay is required for the milking-cows in the winter. The 
work is done by machinery. The fields are for the most part of 
considerable size. Those adjoining the turnpike-road are divided 
by iron fencing, the rest by some of the older cattle-fences 
characteristic of the couuU. A considerable outlay has been 
made* by the present occupier in removing old hedges, levelling 
(banks, and filling in ditches in the fields by the road-side, and 
also in dimishing the large banks of the older fences still 
remaining. Experiments on a small scale in top-dressing the 
grass with phosphatic manures have been tried, but the result 
was not deemed sufficiently satisfactory to justify the con- 
tinued application of these fertilisers. Liquid manure from 
the tank is distributed by the barrel. It is very effective in 
its action, and supposed to pay well for the labour of removal. 
Salt is also used as a top-dressing, and found to be beneficial ; 
and the whole of the farmyard-manure, after being mixed with 
Toad-serapings, is spread on the pastures with invariabl}’ good 
effect. 

Arabic Lawd.— The four-course system of husbandry is pur- 
sued on the cultivated portion ol the farm, which is 43 acres. 
The rotation consists of wheat, roots, barley or oats seeded, 
seeds. 

Intenmdiate Crops and Roots . — Winter tares are grown on 
the bulk of the wheat-stubbles, and are always consumed on the 
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land in the spring and summer, before it is put into swedes or 
common turnips, the latter succeeding the last fed parts. 

Swedes and turnips are alternated as much as possible on the 
sarnie land, on the recurrence of the root course. They are sown 
20 inches apart on the flat, and set out a distance of 12 inches : 
4 cwt. to 5 cwt. per acre of superphosphate dissolved in liquid 
manure are applied at the time qfjifowing, by means of the 
liquid-manure drill. 

The Grey-stone, Green Round, and YAIow Tankard varieties 
of turnip are grown ; the firsh-named being put in soon for early 
keep, and the other sorts sown towards the end of July, and 
preserved for later grazing. The Improved Purple-top swede 
is also grown, and generally sown the first week in June. The 
green crops and roots are all consumed upon the land by sheep 
receiving a considerable allowance of corn. This system of 
treatment, with the addition of the direct application of liquid 
and artificial manures, is found to sustain in a high state of 
fertility land that has lor many ^cars received but a very small 
proportion of the farmyard-manure. 

Barley , — Imported Scotch C'hevalier barley is generally put in 
at the rate of 8 to 10 pecks per acre in March, and is found to 
be very productive. 

Clovers are sown with the spring grain-crops. Pure red 
clover is never grown more than once in eight years, the alter- 
nate course being laid down with a mixture of white Dutch, 
alsike, trefoil, and Italian r> e-grass. 

JVhcai , — The leys are ploughed in September, and generally 
sown the end of that month or the loginning of October. 
Brdwick red is found to be the best sort for autumn seeding, 
ana 2 bushels of seed are put to the acre. Sometimes Tala- 
^ vera ” is sown in the spring at the rate of 2^ to 3 bushels per 
acre, and is found to do well. The advantage of spring-sowing 
is the prolongation of the clover-grazing in^e autumn if the 
ley is doing well, or otherwise the ley is plougneid and a crop of 
mustard intervenes, and is fed off l^forc sowing the wheat in 
the spring. The disadvantage would be the great uncertainty 
that always exists in being able to secure a productive return 
from spring-sown wheat. 

The crops growing on the land at the present time indicate 
a diversion from the true course of rotation. 

This arises from two causes. 

1st. The calhmitdus drought of the season 1874. 

2nd. The increase in the size of the occupation. 

Field No. 4 and 5, on Fig. 2, should this year have been wheat ; 
field No. 6 and 8 should this season have been seeds, 4 acres of 
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which would probably have been broken up for common turnips ; 
and 7 acres of field 22 should have been seeded down with the 
barley. The result would have been : — 

Wheat, 10 acres. 

Barley and Oats, 10^ „ 

Clover, 10 ,, 

Roots, 1]^ „ 

The divergence has arisen as follows: — 

The 14 acres of seeds failed last summer in field 6 and 8. 
it had therefore to go into green crops and rdhts. 

No. 4 and 5 was sown with t^ley and seeded in order 
that the 7 acres in No. 22 should not be laid down with clover, 
the object being that the w^le of that field shall come under 
one crop next year to suit the new holding. 

First Inspection . — When the Judges were at Tuuley in No- 
vember, found that the dry summer had considerably aSsoted 
the arable enlture, as has b^ explained in referring to the 
^'crops on the ploughed land. The nay had proved a deficient 
icrop^ not amounting to much more than a third of the averag^, 
which would be about 95 tons. The lend was clean and in 
course of cultivatiesi for the ensaingcropf. Meal nf the sheep 
and lambs had been sold off fat. The dairy cows and young 
utock were looking well. 

TOL. 20^0. B. . 2 N 
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Second Inspection. — ^At their second visit they fotmd the barley 
looking rich and dark in colour, a portion beiii^g apparently 
too thick and luxuriant. A very good piece of wihter vetches 
was beiM fed off with ewes and lambs, the latter running 
througf|j Carson and Toone’s lamb-hurdll)i, and taking the head 
of the crop, at the same time i Ih. each of linsecd- 

cake per mem, while the motheraMtf moved to clear up 
after tlieir offspring. This fiel^ sm^terwards sown with 
swedes and common turnips. The iMW land for roots, like 
that now referred to, sustained the inmcations of cleanness and 
good cultivation that were nollceable al the autumn inspection. 

Live Stock on Tunley Farm^ May 1875. 

48 dairy cows. 

14 yearling heifers. 

2 bulls. 

100 ewes and lambs. 

70 pigs. 

^ battle . — The fine dairy of cows is the chief feature in the 
live stock. The cows aie very useful unpedigreed Shorthorns, 
and are now being improved by a lengthy and well-made 
9-year-old bull, who boasts a direct lineal descent from the 
celebrated “Master Butterfly.’^ Heretofore the cahes have 
been sold at 3 weeks old ; and from the well-known attributes 
of Mr. Gibbons’s herd, have on a 3-years’ average realised as 
much as 3/. each at that age. This j ear his demand was much 
diminished, and 2/. per head was the amount obtained for 
them. 

Until last year, the calves, with trivial exceptions, have 
hitherto been all sold, and 8-year-old heifers purchased in the 
spring to take the place of the older cows drafted from the 
dairy. These hawe been disposed of in good store condition, 
to be finished by graziers or feeders on fanfiP^suited for that 
purpose. 

In -the future, 10 to 15 heifer-calves will be reared, to take 
the place of the drafts from the dairy, and in anticipation of 
the mcrease of the farm, this system was commenced last year 
by the retention of 13 well-selected calves. 

The cows are all well cared for. In the past the^^ lave been 
kalit in during the winter, as far as the accommodation of the 
btmdings wotSd admit ; and in the future all" will have hpuse- 
Xpom. After calving they are fed on hay, chraped straw, and 
gtdnsj with a little meal, and a dsiiv allowance of 
4 Jbi. of linseed-meal each; this is continued until a abort 
period after they have been turned out permanently to grass io 
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Maj. The apparently large area of lu^re of grass is allotted* 
to each cow fiQT the summer, irrespective of the herd having the 
run of the aftermath when it is ready for grazing. Together 
with the bay consumed, therefore, each oow requires somewhere 
about 2^ acres of the Timley grass land for her yearly main- 
tenance. Cheese-makil^|bmmences the first week in March, 
before which fresh hitmmtilme is produced. The cows are 
not allowed to remain^^v <a» same pasture for more than four 
or five consecutive da^ 

Sheep . — 100 breeding ewes ha||e been hitherto purchased in 
October. They are cross-bred, OTt have a preponderance of 
Hampshire blood. Having been run with the ram in the month 
of August, they are bought iii lamb. The flock is not allowed 
to be much on the grass land, except for a short time, about the 
lambing season. The ewes and lambs have, as a rule, been all 
fed and sold before the advent of the next year’s purchase, the 
practice having been to draft them gradually off the green crops 
as they grew ripe. The lambs have generally been disposed of, 
therefore, from three to four months old ; but for the future a 
new policy will be adopted, and they will be weaned at the 
beginning of June, and have their cake and corn gradually 
increased, until they are sold fat as yearlings off the roots. After 
the lambs are weaned, the ewes are pushed forward, and disposed 
of in the autumn when fat. 

It is intended to increase the flock from 100 to 150 breeding 
owes. ' 

Fiffs , — Ten black Berkshire sows are kept. A white boar, 
of Duckering's breed, is used for crossing. About 120 fat pigs, 
the produce of the above, are turned off in the course of the 
year. They are sold as they reach t)jp weight of 10 score each, 
the value per pound decreasing after exceeding that size. The 
pigs are kept in a feeding state from the time <jf their birth till 
sold off. No straw ii used for littering them; the floor of 
the piggery is paved with hard bricks, and by thorough cleanli-* 
ness its use is dispensed with. The economizing of straw is 
an important matter, on account of the limited acreage of arable 
land in proportion to the large herd of dairy cows. Sawdust 
is sometimes used to supplement the straw for litter. 

Fences^ and^ General iVeofness. — The outlay made by 

the tenant in removing old fences and levelliim ditches, &c., 
in the pasturefl^ baa already been alluded to. The remaining 
old Somersetshire hedges have had their banks much diminished, 
but can never be made good. Quick-^set hedges tlo not appear 
to thrive on this farm^ The boundary along the main road 
is a solidly-pbttiit liasnitoiie wall. The new fences across the 
pastures are of strong wire^ Md present a neat appearance. 

2 N 2 
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Stoul wire repe, pzobabij frexn the oollieriesy has beeo,:^ throug^h 
most of the old hedges adjoining or intersecting tl;^ grass fields, 
which would present formidable obstacles to sportsihen. 

Ponds have been made and thoughtfully arranged to supply 
the grass fields, one pond usually being available for two fields. 
A good main rotfd intersects the and a by-lane bounds 

part of the western side ; but thesdllpiir Ibf these docs not come 
within the province of the tenant.^ Ne jgther made roads have 
been formed, the farm being too sln^||^ng to arrange them ; 
but genera] neatness is everyi{]^re apparent, and could not well 
be excelled. 

• Manures and Food purcluised. — ^The annual outlay in pur- 
chased foods, irrespective of that consumed by horses, amounts 
to the large sum of 600/. ; this includes 15/. ior grains for the 
milking cows, the rest being com, linseed- and cotton-cakes. 

Artificial manures, chiefly superphosphate, cost 22/. annually. 

‘ ^ Cottages and Labour, and Permanjsnt ImprovemenL — There are 
no cottages attached to the holding. The weekly wages for 
labourers now amounts to 15s., the hours of labour being from 
HjkO A.M. to 6 P.M. They have increased from 11s. per week 
in 1865. The workmen are allowed 1^ pint of cider per day, 
with a largely increased quantity in harvest. 

Women are employed on the farm and for milking. Their 
hours are from 8 A.M. to G P.M., and the daily payment is lOd. 
Milking is paid for extra, at the rate of 6d. each time. Four 
women assist at this work. 


Jfhe Laboub on the Fabm during the last nine Years, showing 
an average for the four years, 1866, 1867, 1868, and 1869, when 
« the weeUjr wage was 11s. and 12s, of 25s. per acre; and for tho 
five following years, during which time they rose to 15s. weekly 
{with liquor) of 80s. per acre, and an increase from 21s. 4d. per acre 
in 1W6 to 82s. 6d. in 1874. 
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The foil^ing Table, respecting Wages, is instructive; but 
it must be b^e in mind that an antuxal outlay of from 50Z. to 
60/. per annum has been made on permanent improvements, 
which is included in the total sum paid for labour, and which 
for the future might be dispensed with- 

The general management o^ the farm is unexceptionable, and 
the returns, both of daiiy^ piioduce, as shown by Mr. Little’s 
Report, which follows, as Well as those derived from the other 
resources of the holding,, are eminently satisfactory, and could 
only be obtained by a literal aiSiUudicious management ; and 
the Judges had much satisfaction in awarding Mr. Gibbons the 
first prize for dairy farms offered by the Society* 


Notes on the Dairy Management of Tunley Farm. By E. Little, 
of Lanhill, Chippenham. 

It is to be regretted there was not more competition in this 
class in such an important district for making cheese. There 
were only three farms entered, viz., Mr. George Gibbons, Tunley 
Fam, Bath ; Mr. Robert Alfred Day, Oubley, Bristol ; Mr. C^- 
nelius Collins, Orchard Leigh, Frome. One would have expected 
at least ten or twelve entries, more especially as the Committee 
of the Cheese Market, established at Frome three years since, 
have annually offered literal prizes for the test dairies of 
cheese. One would have expected this to stimulate competition 
for prizes for the best managed farms, as well as for the best made 
cheese. Whether it is that the farm-houses and buildings in 
Somersetshire are somewhat behind the times, and the landl<]frds 
in many instances will not improve them (although there are 
inany exceptions), so as to hold out wy inducement to the occu- 
jners to exhibit their farms in pumm competition ; or whether 
the fanners, as a rule, attend more particularly to the manage- 
ment of their dairy-produce than to that of the land from which 
It arises,^ we cannot say; from whatever oause it proceeds, the 
^mpetition was very meagre, and barely sufficient to admit of 
the s^nd prim being awarded. However, had the competition 
^n larger, it is doubttul whether we Aoold Jiave seen any daily 
faim in Somersetshire tetter managed than Mr. Gibbonses, both 
wuh regam to the land and to the process of cheese-making. The 
latter i shall now endeavour to describe ; but at the outset I 
shenud mmtion that Mrs. Gibbons is a daughter of Mr. Haxding, 
whose name is celebrated tl^ughoat England 
not only his own dairy, but for having written valuable papers 
on this subfeot^ (see voL xuL)^ and as having beeniengigw 1“ 

ra ulstro€tIml in other districts do the art of cheese-making, 
not be wondered at, then, that the pmoess is carried on 
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in the ihost perfect order, it being the same, or verj|^ nearly ao, 

^ As that adopM at Markabary, the full details of whi^ are well 
described by Mr. J. C. Morton, in his pmer ‘*On Cheese- 
making in Home Dairies and in Factories’^ (see this Journal, 
2nd series, vol. zi.^ part L, page 272), that it would appear super- 
fluous to repeat it heie. The only diflTerence in the manufac- 
ture is that a portion of the whey ^ heated for the scald ” 
by being placed in tin vessels and floated in the boiler until the 
‘ temperature is increased to 130% and then poured into the cowl 
to get^^e whole up to 100^ Fahr., instead of hot water being 
l^t ixifep a space around and mow the cheese-tub, there being no 
apmratus of that kind used in Mr. Gibbons’s dairy. 

The cheese is made once a day. The evening’s milk is put into 
the cheese-tub, and a portion into other vessels when the weather 
is too hot to allow of the whole quantity remaining together 
in the tub. The morning’s milk is added. Part of the even- 
* ing^s milk having been previously skimmed, the cream and a por- 
tion of the milk are heated up to 100® Fal\r. by being put into 
tin vessels and floated in the boiler ; the warmed milk and cream 
aie then poured into the tub to raise the whole to 80° or 82® Fahi; 
The rennet, made from the best Irish veils, is added at the rate 
of about half a pint to 100 gallons of milk ; it takes about an 
hour to coagulate, when the curd is cut by a long knife, in lines 
through the whole depth, into squares of 8 or 4 inches. The 
curd is then broken up with the band and the skimming-dish, 
and gently worked with the curd4>reaker, which is made with 
ibur fingers of brass with wire wcurked across it. Great care is 
taken in this process, so that the whey does not lose its colour. 
The curd is broken into small pieces about the size of cheny- 
Btones, It takes fully half an hour to get it to the proper state. 
A portion of the whey is then drawn off and heated, by floating 
the vessels in the boiler, and is then returned to the tub to heat 
the mass to 100% The mess is then stirred fVV^alf an hour by 
hand and skimming-dish, until the curd is reduced to separate 
pieces not larger than peas. When the whey has well settled, 
it ift diawn off by a tap at the bottom of the tub (a fine zinc sieve 
Mhig placed before the tub to prevent any curd from passing 
it raas away by a trough to the whey-houae into ▼attain 
St w wa int until the following day, when it ia akimoied, 
iialnlig blitter of about half a pound per week per cow, or wwne* 
erbat lesa. When the whey ia drawn off and the card haa become 
tedoMllily dry, it ia cut into aeveral iHeoet, which are throwtt OM 
9jpm another, and left for aome little time to thoroughly drain 
MMI fM iogather) when it is cat again, and 1^ a liaw tninutai te 
M anB ftien tom slightly acid, but it must not beeama too 
mmai ao, The curd is then broken up 1^ hand into pieaeo> 



8(m^Bet$hire Fwrm^Prize QmpeHticnf 1875. MS* 

about 8 ii^es square, and left to cool ; when sufficiently cool, it 
is put into the vat and placed in the press for half an hour, aftm* 
which' it is taken out and passed through the curd-mill, and 
spread in a wooden vat or cooler of about 3 feet by 5 feet to 
cool and toughen. When the curd is sufficiently cool, 2 lbs. ol 
salt are added to the cwt., and it is placed again in the^ vat and 
pressed, the pressure being equal to nearly one ton weight. It 
remains in the press till nen morning, when the cloth is changed ; 
a thin calico cloth is put on the cheese the second day ; on the 
third or fourth day it is taken from the press to the cheepe-room, 
and a strong linen bandage is%ced tightly around It |s 
turned daily for some little time, and lesrfrequently as k ripens, 
three months is generally about the time for it to bwome market- 
able. The cheese-room is kept at a temperature of about 60^ 
Fahr. by means of a stove in the room “ to ripen ” the cheese. 

Mr. Gibbons’s cheese has a wide reputation, having taken 
nearly thirty prizes in many counties at home, and it obtained 
the gold med^ at the French Exhibition in 1865. 

Mrs. Gibbons, as before stated, takes the superintendence of 
the cheese-making, and is assist^ only by a girl, at 92. per 
annum. The cost of making here contrasts favourably with any 
factory system, so far as actual out-of-pocket exj^nses are con- 
cerned. Three or four women are engaged to milk. They are 
paid Is. per day for morning and evening. ^ » 

The whey is used for feeding pigs. 200 or 800 qrs. of corn 
are purchascKl for fattening the pigs, which are usucdly bred on 
the larm. The whole of the drainage from the house-piggery 
and yards is conveyed to a tank in an adjoining field, wUch 
lies on the side of a hill. A cart is set on the lower side, ascrew- 
plug is turned, and the sewage flows into the barrel, and* is 
distributed oirer the poorer portion* of the field. Its effects are 
very marked. It is also Used for drilling the root crops grown 
on the iarm. 


Second Prize Fan/n. 

OuBLEY Fabh, near Bristol, occupied by Mr. Robert Alftwl 
Day, to which the Judges awarded the Second Prise offerpd in 
the class of Dairy Farms, contains 24 acres of arable and 156 
acm of pasture land. 

Sitnuxtim and CiW2c^y.^The farm lies 12 miles south of 
Bri^l, and, with the exception of 29 sieres of pasture on the 
Mendip raUge itself, rests at the base of the Mendip HiUs* 
The lower land is on the new red marl, and the hill pasture 
upon the limestone shales* 
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^ bottom portion of the farm is a red loai^ soil of & 

ypry retentive character, the upper part being much lighter in 
nature^ and ^re of hill-pasture character. The subsoU of the 
lower farm is chiefly clay, but occasionally seams of gravel are 
found intersecting it. 

Climate . — ^The dimate is variable, and the rainfall excessivCi. 
The Mendips are extremely steep on the Oubley side, and the 
flat district below the farm is consequently much exposed to 
floods in the winter and in wet seasons. 

TemiTfi ^ — tenure is from year to year, commencing, for 
t|uS4inoit part, at Michaelmas,, fSnd terminable by a six months’ 
|HllSpe quit. A portion of the land, however, not originally 
taken with the holding, is held on the same terms from Christmas 
to Christmas, and another small section recently occupied, from, 
l^dy Day to Lady Day. The agreement admits of no tenant- 
right, but the payment of land and property-tax by the tenant 
Is made a sine qua non. The local customs are much the same 
as on Mr. Gibbons’s farm. 

House and Buildings . — The house and dairy premises are 
justly described in Mr. Little’s accompanying Report, and may 
be characterised as being as bad as it is possible to conceive. 

The buildings are also totally inadequate for the holding. 
They are stone erections, partly thatched and partly tiled,, 
inconveniently ananged, and insufiicient to give house room 
the* dairy jjoWs and pigs. There is a small stable; cow- 
ties Sox about half the cows kept; a chaff-room fitted with a 
chaff<aitterand a pulper, worked by one-horse-power machinery ; 
a cow-house converted into a piggery, over which is a meal 
; an outhouse for preparing food for the pig*> into 
whey is pumped from the dairy W means of a ibroe- 
tf H Wy } a carthouse, and a cider-room. Ine stackyard is at 
a# of the buildings, and has been exteaded and levelled 
it ommderable expense by the tenant. TlimtM^led garden 
Is bdund the house, and the neatly stacked wood-piles and 
nrchaid extend still further to the rear. The orchard 
4«iH OQ an average some 50 hogsheads of cider yearly, ^e 
inhMn0ot#M(>f the yards is conveyed across an ocenpation road by 
SMtu of open wooden troughs into the meadow at the badkff 

The fiurm ll inacb scattered, and the fidids ate irregular, and 
In many instances detached. 

Gmu Land . — ^The grass land is not naturally very fertile ; 
tih* smasranoe of the pastures has been oonsiderablyit in- 
pisundlnr the removal of snperfluons fences and ittegnlinitillN, 
an4 filing op of nnneoesaaiyditdies. Some andernMiiHlgi 
hM am bom done, the landlord diaiging a moderate intenaton 
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the outli ^9 tenant doing the haulage. M^h improTe* 

ment r^jniains to be effected, and there is every indication that 
thorough drainage would be the proper basis to i^rt from. 

The pastures now throw up rushes to a considerable extent,, 
and the hedge-row elm-trees, which are rather numerous, have a 
dwarfed and starved appearance. 

With the exception of two pastures contiguous to the pre- 
mises, the grass land is grazed «aiid mown every alternate year. 
About 30 acres are top^ressed with farmya^-manure annually. 
The Mendip pastures undergo the same treatment as the low- 
lands. "7 * * , ? " 

Arable Land , — ^The arable part of the farm consists of S4 
acres, divided into small fields and intersected by large ditches. 
The usual course of cropping is : — ^ 

Beans, Barley, or Wheat seeded, 

Wheat, Seeds mown, 

Roots, Seeds. 

This rotation, however, is not very rigorously carried out. 
Like the pastures, part of the arable land has been imper- 
fectly drained, and is still very wet. It is ploughed up in 
three-bout butts, and water-furrows are also cut to remove the 
surface-water into* the open boundary ditches of the fields. 
Whether perfect^ under-drainage would obvinte ^^necessity 
for these small high-backed lands and surfa^ililer farrows, 
entirely or not, it is difficult to speculate upoir ; Ibnt the present 
conformation of the lands, the arrangement for the removal of 
surface-water, and the natural ditches, must do much to neu- 
tralize the effect of the under-drainap. Be this as It may, 
under any circumstances this tenacious soil wooldlie Aiost 
difficult to cultivate. 

Beam . — ^Wiirter beans only are grown ; they are sown early, 
and farmyard-manure is always ploughed in before drilling 
them. ' 

Wheai. — ^The varieties grown are Nursery, Blue Ball, and 
April wheat The antumihaown sorts follow beam, and are 
dnlled at the rate of about 8 bushels per ecre towards ffie end of 
^tember. April wheat is sown towiids the end of March 
instead of barloy, which is not often sown. Tbaae borikels of 
»«cd per acne is sown at this season^ ^ 

BocU . — ^Mangolds and swedes are grown. The wheat stub- 
Um are^ cleaned and cultivated directly after hasrest, and the 
i» houted xnp into ridgm with a oawMpon i^oagb, 
am left^us exposed for winter pmterisation. In the spring* 
wh« sufficiently dry, it is worked down, then ridged up ^n, 
and formyard-manuve e]qdied betereen the ridges, which are 



Silnersetikire FaarmrPrize Competitmii 1875. 

afierward$ back to coiner the manmre. The ridges are 
jsomewhiit oeiore than 2 feet apart, and the seed is sown upon 
them with the liquid-manure drill, and 5 cwt. of bone super- 
phosphate. 

A few vetches are occasionally grown before swedes. They 
Are either consumed^ by the working horses, or by the cattle on 
the pastures 

Seeds are sown on the surface with the spring cereals. A 
mixture of 10 lbs. oi broad clover, 4 lbs. of white Dutch, 3 lbs. 
plantain^ ud 1 bushel of Italiap rye-grass is used. The seeds 
aregiowAtbe first year, grazed the second, and broken up early 
ual^Mhe Iteid prepared for the succeeding crop. 

Live Stock on Ouhley Farm. 

48 dairy cows. 

8 two-year-old heifers. 

10 3 earling heifers. 

1 old bull. 

1 3 earling bull. 

Four working horses, one 2 -year-old colt,, and about 50 pigs 
of all sizes. 

At the j^tWrdnspcction we found the dairy"Vows all out, and 
the winterlfclait and wheat well put in. The following spring 
visit enabled*hs see some very good and clean crops of beans, 
mine very fair wheat, the mangolds well sown, and a few 
aCIM in course of preparation for swedes after vetches. The 
llust^ofjll^ vetches were being mown off, and a good crop had 
ibaen zelnoved. The dairy cows were out 90 the pastures, and 
looked all that could be desired, while the young stock were 
promising. 

Stock . — ^The dairy cows are Somersetshire Shdllmoms. They 
lusve been carefully bred for their dairy qualifications, and have 
motatj appearance of being a fine herd ol milking cows. They 
Ottlvn from the end of March to the beginning of May, and their 
oahres ate removed from them at a few days old and sold. 
About 10 heifer^lves remain with their mothers for nine or tdli 
AsjNi, and an^yben reared by* hand. These go to the bull at 
16 months ol^ and replace the aged cows in the dairy as they 
jam dlUlM out The dairy cows are dried about ten weeks 
rndvinm t'hey are fed in the winter on a small quantity 

grains, a limited allowance of linseed^ke, 
Vmtl Uttm ifteal aM chaff, and some hay. They do not coma 
iatm ^ baU&gs iu the winter until about calving, as tbere ii 
not itdMant room for the whole of than. 
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Thi; idows that are drafted are milked until they are sold, 
which4e usually on the 18th of JaftUary, at Barnet Fair. They 
jore T«9aU fed with cake, and go off in good store condition. 

The dairy cows go out to grass permanently on the 1st of 
May, and receive no extraneous food, with the exception some- 
times of a few vetches, until the following winter. 

The heifer^^oalves are well cared for the first year, and after- 
wnrds|4epend upon the natural resourced of the farm. 

ThcNre are no sheep bred on the farm or hragtit 141 . 

Piffs are fed up to 10 score, a|id 140 to 150 disposed of in the 
•course of the year. 

Horses arc light, but active, and well adapted for the Vcyid- 
work required by a dairy-farmer in fetdling or removing his 
produce. 4 

The roads and fences are well cared for. The hedges, ori- 
ginally of a very rough character, have been trimmed well, 
and, without being cut low, are neatly kept. The ditches also 
are well cleaned out, and the outfalls of drains by no means 
neglected. 

Manures and Food purchased , — ^The outlay in artificial manures 
is insignificant. That for com and cake would amount to some 
500/. per annum, Ae larger proportion being disbursed in meal 
for the feedingipigs* 

^ Cottages afui labour. — There are no cottsil||^sikJ|K the farm, 
and the rate of Wages is 14$. per week, witj&>2 of cider 
per day. ^ 

Of Mr. Day’s management we cannot speak too highly. 
Under the most disadvantageous circumstances lys tttroduces 
very great results, and there is nothing about his farm that is 
not carried out in the most effective way. The same remark 
fairly applie| idso to Mrs. Day’s internal management. 


Notes an tite Dairy Managemeni at Oubky Famu By E* Little, 
of Lonhill, Chippenham. 

^ Mr, Day’s farm was exhibited under peculiarly disadvantageous 
^rcunutatioes. In the first place, Oubley is an out-cf-the-way 
farm, in an out-of-the-way part of Somersetshire ; It is situateil 
almost close under the north-west side of the Mendips. Sand- 
ford, on the Cheddar Valley line, is the neareit station, and is 
o miles distant. The road to it ftom the .BdUtoji si^ ^ 
^ season is impassable on foot, and is maritod^ by gradlsated 
posts, to diow the ttateller the doplii of he may 

have to pass through. In the second place, the fam.it wy 
scattered, there being only a few pasture fields near the 
and a portion of pasture is situated on the top of the 
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Mtin^p Hills. The Judges will not easily forget thei; journey 
up the hill to reach it: the road was so steep that itsiras as 
much as a pair of horses could do to draw the empty waggonette 
up the hill t yet the milk at certain seasons of the year has to 
be brought from there, two miles distant, twice a-day. In the 
third place^ the premises are exceedingly small, and very incon- 
venient for carrying on the business of the farm, more especially 
th» house for the process of cheese-making from the pr^uce of 
from 48 to 50 cows ; it seems marvellous how any landlord in 
the present improving age can permit such poor buildings to 
remeiny and his tenant to reside in such a house. There is not 
•djltitpr for a score of animals in the yards. The whole of the 
^ullblings are as inconvenient as can well be imagined. The 

g *d^r is kept in the bam, and what should be the hog^tub Aouse,” 
r want oi better storage. The house is very small ; there are 
ogly two small rooms and the dairy, in which, to use the common 
expression, ‘‘ there is not room to swing a cat.” 

in the dairy, with which we have most to do, there ia hardly 


room to walk round the cheese-tub to perform the necessary 
operations. As to the cheese-loft, it is merely a small bed- 
room, in which, on our first inspection, there was a fine lot 
of 4 tons of cheese, the floor being supported by sundry 
pieces of timber. A fire was blazing in the*|pi;ate to keep up 
the temperature, and at that time of the yehTJwas certainly an 
advantage loathe whole house. The b^ropms are in close 
proximity t6 t;he ciheesc-loft, and in the warm summer weather 
the inmates must be overwhelmed with the smell of cheese in 


the sleijldw apartments. Notwithstanding all these drawbacks, 
eimythui^i^doors and out was in good o^er, and the manage- 
aoent as good as could be expected under such circumstances. 

The cheese appeared to be of first-rate quality last year, the 
priew averaging 80s. per cwt. Mrs. Day supcriritbffls the whole 
of the opei^tions herself. The Cheddar system^s adopted by 
Mra. 1^7; is rather clifTerent from the system reported a» 
practised on Mr. Gibbons’s farm. The moming^s and evening’s 
milk being, put into the tub, and a portion of the latter heated 
so ns to raise the whole to 80° Fahr., a little sour whey is 
used with the rennet If the weather is not too warm, it stands 
an hour, or about that time, when coagulation takes place. The 
cord is then cut with a long thin knife and broken a little; it 
is afterwards allowed to settle for a short time, when a portion 
Oif tibe whey is di|^ped off, and heated to 140° Fahr. by floating 
on the boiler in txn vessels ; it is then poured into the tub, and 
the bmaking of the curd is completed. It is allowed to settle 
again mom wh^ is dipped off| and heated to 160° Fahr., 
tond the peecess is repeated until the curd is raised to 100°Fahr., 



Somersetshire Farm-Prize Competition^ 1875. S49 

when it jU stirred 20 minutes. The curd is next allowed to stay 
on the^scald half an hour ; the whey is then drawn off, and taken 
at once to the vault (not kept and skimmed), and used for 
feeding pi^. The curd is then cut, and put up in the centre 
of the tub in layers, in which state it is allowed to remain until 
it has turned a little acid. It is then broken into pieces, and 
placed in t|ie press for half an hour. When taken out, it is put 
through the curd-mill, and laid in Hie cooler or vat until suffi- 
ciently cold. Salt is added, at the rate lbs. to the cwt. ; 
and the curd is then put in the press, when h goes through the 
same process as has been describe in the report on Mr. Gibbons’s 
cheese-making, as to changing cloth bondages, turning, &c. 
The whey being taken out to the vault, and not ^ set tc/i” and 
skimmed, there is no whey-butter made. 

Mr. Day purchases store pigs, 20 to 40 at a time, and fattens 
them with purchased food — barley, beans, and Indian com. The 
pigs arc made about 10 score each when sold. FlUm 140 to 150 
are fattened during the year, consuming 800 to 400 sacks of com. 


Class III. — Farhs not qualified to oobipetb as Daibt or 
Hill Farms. 

[First Prize Farm, 

This farm (Dillin^on, near Ilminster) is in the occu- 
pation of Mr. Obed Hosegood; it consists of 2Z5 Acres of 
pasture and 142 acres of arable land, and lies poSpI; a mile 
from the town of Ilminster in an easterly direction^ It is 
ntuat^ partly on the Inferior Oolite, contiguous ^ with its 
limction witn the Upper Lias. This formation and the Middle 
Lias crop out, or closely underlie the soils, in this locality. The 
upper part of the arable land is of a yellowish sandy cha- 
racter, and is principally on the Inferior Oolite. Descending 
eastwards below the turnpike-road the Upper Lias becomes 
apparent, and the tenacity of the soil is increased. The 
lower grass land at the bottom of the park, lying towards 
the northern boundary, is heayaer still, being of a strong loamy 
nature on the surface, and underlain with Mmrlstoiie, the Upper 
J-iias probably having been denuded at this point. About 40 
acr^ running from east to west through the centre of the arable 
lum, have been quarried, the stone being here ibund at a depth 
of from 4 to 6 inches. A small stream rising from a spring 
atove the farm forms jpart of its boundary ; and this, connected 
with a pond a short distano^from the premises, is sufficient foi^ 
the supply oi water«-power for chaff«cutting, pulping, grinding, 
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winnowing, &c. This brook runs some half-^mile below the 
farm into the river He, which flows from Chard, past Ilir^nster^ 
and joins the Pariet al^ve Longport. 

The climate is mild, and forms a great contrast to Brendon 
Plill, being a fortnight to three weeks earlier. The grain- 
harvest is usnally completed in this locality about the time of 
cqpimcaicement there. Harvesting operations begin about the 
1st of August. This district is generally supposed he about 
a week later for^he ingathering, os well as in the spring, than 
’that of Tapnton Dene. 

The rainfall averages something like 32 inches, being about 
the same as at Bristol, where Dr. Border’s returns show an average, 
for the last twenty years, of 32*05 inches. Taunton would show 
rather less, last year's average totalling 29 inches against 35 in 
Bristol. 

The tenure of the farm is a yearly tenancy from Lady Day, but 
the general custom of the estate is a twelve years' lease. The 
agreement provides for no hard-and-fast rotation ; and there are 
no restrictions as to cropping, further than what may be implied 
by the requirement “ to pursue a good system of husbandry.” 
There is no tenant-right by agreement or by the custom of the 
country. Local custom here admits a right of pre-entry to an in- 
coming-tenant ^ an average proportion of tUeiliud to sow with 
wheat in the aiitumn, either after mangolds, ta|||^s, or clover-ley. 
The out-^ing tenant pays the rent till Laidy^ay and receives 
no share of way-going crop. All produce musjrl^ consumed on 
the farm before l^y Day. The cost-price of young clover-seeds 
is' aUawMv/o ^9 provided they have not been depastured after 
|st. 

The hmish and buildings are snugly placed on the eastern 
side of the farm, surround^ by plantations and orchards. Most 


of thd cottages are adjacent to tlu* house, and witkjpnr gardens 
are within the area of the same shelter. The daily premises 
are jfp the park pasture land and some distance from the xesi** 
di^jHee. A yard with stalls at the home-buildings is, however, 
ifiMrted for the cows. The house is of a superior character, and 
pJ^ially surrounded by pleasure-grounds, the neatly kept and 
productive kitchen-garden being in the rear. The farm pre- 
mises are well built, and in a grad state of preservation. Iney 
mmsist of a double gable-ended building, formerly a flour-mill, 
which, with its machinery, was some years ago entirely gutted 
throwh fire. This mill was then worked by water-power, which 
is 0 ^ now being reanplied. The basement contains a room 


for the water-wheel, calves’ house, and cow-stable, with granaiy 
above^ ip whiGh machineiy is conveniently arranged for win- 
<di|tf^ttiDg, grinding, onA cake-crushing, and a oon* 
oectioii ie eBhtted with a pulper for preparing mangolds, which 
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are mixed with chaff fr61n a fchaff-room below. Threshing, a» 
well as some of these prooesse%^>has hitherto been performed by 
hired steam-power; but the izbm water-wheel (18 feet in dia^ 
meter) in coume of erection will in future do> everything but 
the threshing of the grain. Adjoining this building is an exceed-* 
ingly substantial barn, some 80 feet long and proportionately 
high, abutting upon the stack-yard. T^s is usually filled at 
harvest whSi the corn for first threshing, after which it is 
utilised straw bay. There are several dieltered yards, and 
stalls or boxes for, in all, about 70 head o^*»cattle, aa will be 
seen by the accompanying plan (see Fig. 6, p. 552). The stables 
and cider-room are nearer the house, and not visible on the 
plan. 

Grass Land . — ^The grassriand, consisting of 215 acres, is 
principally in the park of Mr. Vaughan '*Lee, M.P. The park 
portion proper is divided into large sections by neilt, but some- 
what light, iron fences ; and the fields, in a northlMrly direction 
below the drive to the mansion, vary in size from 13 to 20 acres,, 
and arc divided by rather rough hedges and ditches. There 
is a good deal of ornamental timber upon this grass land, ^as may 
be supposed from its position. « 

The pasture lies north and west of the homestead, and is 
all together; onfUi tillage field alone being int^rsect^ by it 
from the rest arable land, which is also l^erwise con- 

tiguous, and is sn&ted on the west and south of the premises. 
The bulk of the l^sture is good grazing land. None of the 
park portion is kept for hay, and the practice adopted is to mow 
and graze the other parts alternately, or as they m^y be xeqwed. 
About 25 acres of the pasture is dressed every winter, mime rate 
of 10 loads per acre, with a compost consisting chie^ of road- 
scrapings and other accumulations, mixed with some lime, and 
occasionally sail, which is found to act very bene&ciallyi. No 
other manure, with the exception of the little fannyard-manure 
that may be in the compost-heap, has been used during the 
present tenancy upon the grass land. The quantity mown ia 
usually about 50 acres, so that the fields from which hay is 
taken get manured every other year. The other pastures derive 
a benefit at the expense of the tillage, by the reduction of man- 
golds and swedes upon them in the winter months by the stock 
ewes and lambs, and also by the consumption of linseed- and 
cotton-cakes by the feeding-oxen in the summer. 

The annexed map of die farm (Fig. 7, p. 553) will best illus- 
trate its “porition with regard to the house and buildings, its 
general outline, and the comparative size and form of itsenclosures. 

Arable Land . — The land under tillage amounts altogether to 
142 acres. The rotation of erd^ing adopted is— Wheat, swedes, 
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Fig. 7 . — Plan of DiUington Farm^ in the Occupation of Mr, Hosegood, 



A Mr HoROgiiod's hoiiae and Cinn buikHug*. 
B ^tUge and RardiiiH. 

C<. Farm coltagi a 
I>. OaidMi. 

K. Cottages and gardens. 
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L DlUlngkon Mansion. 
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mangolds, wheat, clover, wheat, turnips. The effect is the 
growth of a breadth of about — 

60 acres wheat per annum. 

60 „ roots „ 

20 „ clover „ 

9 » potatoes „ 

142 acres. 

One-third, or 20 acres, of the wheat comes after two green crops 
proper. Two-thirds, or 40 acres, after one ditto. The wheat 
course, prior to roots, is succeeded with intermediate green crops, 
with the exception of some half-dozen acres. Mangolds are 
preceded bj rye, swedes by Trifolium incamatum^ turnips by 
vetches, and cabbage by mustard, or on the bare fallow portion 
of the stubbles. Sometimes even two catch crops are taken, as 
was the case this year with a very good piece of spring vetches, 
which was fed off in June, subsequent to mustard, and prior to 
common turnips, which took their proper place in the rotation. 
Mustard is also sometimes sown in the same way before trifolium. 
The seeding of the intermediate crops begins as soon after 
harvest as possible, which is usually completed about the 21st of 
August. The stubbles are first forked to remove the couch, and 
Bentalled, or scarified, when required, and {he weeds burnt. 
The land is then ploughed as deeply as the soil of the different 
fields will admit, from 6 to 10 inches where possible. 

Mustard is first put in at the rate of half-a-bushel per acre. 

Trifolium incamatum is sown with about 25 lbs. of seed per 
acre. The land is ploughed, and subsequently well rolled ; and 
after sowing, sheep are driven over it for a considerable time, in 
order to secure thorough consolidation, otherwise it is very doubt- 
ful whether the plant will be established. It ^ seeded as early 
as possible, and is usually fed off with sheCip. Occasionally, 
however, it is mown, and it is found to make ev%llcnt hay for 
horses, and to produce from 2 tons to 50 cwt. per acre. 

Mye . — ^The land cropp^ with r^e after wheat is followed by 
mangolds, the other portion of those roots coming after swedes. 
Rye is sown about 2 bushels per acre as near the 1st October 
as possible, the ground having previously been dressed with 
farmyard-manure, where practicable, before ploughing, and then 
fold^ over with sheep in order to get a firm seed-bed. 

Vetches are first drilled about the commencement of October, 
at the rate of two bushels per acre, with a peck of winter oats. 
Other breadths follow at different times, in order to secure 
a succession of green food for feeding off with sheep in the 
summer. 
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The intermediate crops are chiefly fed on the land ; they are 
oiot usually manured, the only exception being for rye prior to 
mangolds, in which case the application is simply anticipated a 
short time. The preparation for roots after the consumption of 
the before-mentioned crops is simple. As much of the land as 
possible is sown after one ploughing, farmyard-manure being 
turned in with the last earth. That only once ploughed is 
Cambridge rolled to retain the moisture, and close folded with 
sheep at the rate of 800 to 1000 per night per acre. It remains 
in this state till time to prepare for sowing, is then scarified 
about 3 inches deep, harrowed and rolled to a proper tilth, and 
then drilled. Better crops are insured when the ground is thus 
prepared than after several ploughings. When close folded with 
sheep no artificial manures are used. 

Mangolds are sown partly after swedes, and partly after wheat 
followed by rye, as already described. After sw^es they are 
never got in under two ploughings, and receive a dressing 
of about 15 cartloads of farmyaid-manure per acre ; while after 
rye (provided it has not been put in for that crop), as much 
as 25 loads is applied to the acre. The Yellow Globe variety 
of home growth is sown at the rate of 6 lb. per acre on the flat, 
as are the rest of the roots. The rows are about 18 inches 
wide, and the plants are set out 10 to 12 inches apart. Reeve’s 
manure-drill is used ; and 2 cwts. of Bernard and Lock’s, or 
Odams’s prepared bone-manure, and 5 bushels of soot per acre, 
mixed with a cartload of earth that has l>een saturated during 
the winter with the urine* from tlie stables, are put in with the 
seed. Mr. Hosegood prefers the Yellow Globe mangold to the 
Long Red, and affirms he can grow 10 tons per acre more of 
the former. He should be no mean authority, having for five 
years successively carried off the premium for the best crop 
of mangolds within a radius of 20 miles of Taunton, with an 
average weight of 44 tons per acre, roots cleaned and tops cut. 


In 1872 his 
„ 1873 
„ 1874 


mangold ciop weighed 64 tons per acre. 


Last year was the lightest crop ever grown by him, owing to the 
loss of plant by insects. The mangolds are not horse-hoed at 
all, the occupier having once tried it and found much mischief 
accrue. The other roots are sown about the same distance 
apart on the flat, with the same quantities and description of 
manures, and are singled at about 10 to 12 inches in the rows. 
The Purple-top swede and Green Ring turnip are the varieties 
grown. 

Cabbages . — The plants are purchased at about is. per thousand, 

2 o 2 
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and are planted out at id, for that number, in marked-out drills 
20 inches square. The Early Enfield Market ” is first com- 
menced with about Lady Day, and come in for feeding towards 
the beginning of July. Cattle cabbage planted the middle of 
April follow these in succession in the months of September 
and October. Forty bushels of soot per acre are applied when 
the cabbages are transplanted. 

Wheat — ^The white thick-set Essex is the sort usually sown. 
Rivett’s is put on land liable to lodge crops, either from its 
nature or from exceptional treatment. The leys are ploughed 
about 4 inches deep, well rolled down, dragged, and then left 
for a month before sowing, which commences about the middle 
of November. Seven to 8 pecks of seed are drilled per acre ; 
and afterwards, if the weather admits of it, sheep are constantly 
driven over the land to cause consolidation. Notwithstanding 
this, the ley wheat has a tendency to lose plant suddenly towards 
the end of January, and the practice then pursued is (weather 
permitting) to haul 3 cartloads of mangolds per diem upon the 
field, and place the couples there for a week, a mode of treat- 
ment that in every case is found to prove an effectual cure. 

The sheep are allowed to run over all the lighter wheat-fields 
in the spring, the impression being that this treatment renders 
the plant less liable to go down, and to knuckle or become root- 
fallen after the formation of the ear. Four Or 5 pecks only of 
seed is sown after mangolds, and the crop is usually superior 
to that succeeding seeds. All the wheat is hand-hoed and top- 
dressed in the spring with 3 cwt. of salt and 20 bushels of lime 
per acre. Top^ressing with nitrate of soda is disapproved of 
as having a tendency to throw too much straw, and to render 
the plant liable to red-rust and mildew. 

(Jlovers are spring-sown in the cereals, the mixture con- 
sisting of, 

14 lbs. Red closer. 

4 lbs. Trefoil. 

3 lbs. Alsike. 

1 peck Devonshire rye-grass. 

Firet Inepectioti, November 1874. — At their autumn inspec- 
tion the Jwges found a portion of the wheat sown, and well 
up. The swedes were being fed off by the sheep ; for the 
eeason they were a veiy go^ crop, although they showed a 
disposition to be necky. The common turnips were looking 
femarkably well. 

The stock also seemed to be thriving. The flock of ewes on 
the grass land were becoming heavy with lamb. The wether 
hoggs on the roots were veiy forward ; while the rest of the young 
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sheep were in healthy condition. The cattle were all in the 
yards and buildings. The feeding-bullocks (20 or 30, fewer 
in number than are usually fattened) were a good lot, and 
the young stock were all in an improving state. 

Aobbage of Arable Laed under respective Crops. 


Number of 
Field on 
Map. 

Acreage. 

May 20th. 1875. 

July Sth. 1875. or to eacceed this 
Season. 

1 / 

9 

Mun^olds after rye 

Mangolds. 



IVi/ciium incarnatum cut .. 

Green Ring turnips. 

2 { 

• 8 


Green Bing turnips. 

11 

Clover 

For tnmips not yet ploughed. 

3 

7 

Wheat 

Wheat. 


6 

Oats 

Oats. 

* \ 

18 

Wheat 

Wheat. 

5 

16 

• 9 

99 

6 

7 ‘ 

• » 

Clover 

99 

7 

10 

Clover. 


3 

1 Cabbage 

Not yet fed. 

<2 

4 

' l*otatoc'fl 

rotatoes. 

O 

7 

Rape 

Not yet fed. 


8 

Mangolds 

Mangolds. 

9 

10 

1 rioughcd after winter vetches 

Swedes. 

11 

142 

Spring vetches 

Total of WUoat 

„ Oats 

„ Glover 

„ Green crops and roots 

( Half swt des sown. 

\Ualf for Green Bing turnips. 

48 acres. 

•• 6 9* 

.. 21 „ 

1 .. 67 „ 


At their second visit on the 20th May the Judges found the 
wheat all looking forward, with sufficiency of plant. That after 
mangolds was, however, somewhat deficient in colour. Some 
portions had been top-dressed with nitrate of soda, and these 
could readily be detectetl by the eye. The oats were good. 
The mangolds were clean and fbgular, but had been much 
checked by the fly and grub, aided, doubtless, by the inclemency 
of the spring. The trifolium incarnatum was partly cut, and 
turned out a heavy swathe ; the other portion was good, and quite 
ready for feeding. The winter vetches had to a great extent 
been fed off, and in one instance a second growth was going 
through the same process again. The spring vetches were very 
heavy, and nearly ready for use ; they were grown after mustard 
which had been previously fed. The cabbages, rape, and 
mtatoes had made a fair start. One piece of clover was mown. 
The other field of 10 acres was most luxuriant, and was ap- 
parently overgrowing the flock of lambs that were grazing it. 
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The hay was making good progress, and the grass land was- 
abundant with herbage. The cattle were all doing well. The 
same remark will apply to the sheep, with the exception of the 
weaned lambs on the clover, which was apparently too gross a 
pasture for them. 

List of Stock on Dillington Fabh. 


FInt Inspection, November, 1874. 


Second and Third Inspections, Uaj 2llli and 
July Bth, 1876. 


Daily cows 

.. 21 

Yearliiig heifers 

8 

Calves 

.. 11 

Devon steeri^ fbttciUDg 

.. 11 

Shorthorn „ .... 

.. 20 

Shorthorn bull 

1 


Dairy oowB 21 

I Heifers (going in) 3 

I (3>yeBr-old) oxen 22 

I Yearling heifers and steers .. .. 20 

Feeding heifers 6 

Galves 15 

Shorthorn bull 1 


Total 



Total 


88 


Dorset horn ewes, lambing down 305 Stock ewes 301 

Pur or wether hoggs 174 , Oflf old ewes with Down tup .. 115 

Ewehoggs 184 j Pur or wether lambs 171 

Chilvers or ewe lambs 164 

, Fattening sheep 50 


I Bams, 3 Dorset Homs, 2 Downs . . 5 

Total Go3 I Total 807 


Working horses 8 | Working horses 8 

■ I 

Management of Stock , — A system common to parts of the 
county IS here carried out with respect to the dairy. The 
dairy, which consists of 21 cows, is let to a dairyman at 14/. 
per cow for the year, a proviso being made that if the 2-year- 
old heifers, which would number about 7, {Drought in in 
lieu of more matured cows, a rebate is made, reducing the charge 
to 12/. 10^. per cow per annum. The calves belong to the 
dairyman, but must be reared for the owner, and be well kept on 
skimmed milk and beans ; and at 3 to months (towards Mid* 
summer) they are taken to at their value, which is from 3/. to 
5/. each. The increased price realised for a welUooked-after 
calf acts as a stimulus to the dairyman to do justice to the 
rearing. Twenty acres of pasture and 20 acres of aftermath are 
allotted to the dairy by the owner on such portions of the grass 
lands as may be prepared for feeding or for hay. These fields 
are winter*fed by sheep during the months of November to 
Januaiy inclusive, before being handed over to the dairyman, 
and the daily cows are usually turned out to grass on the 5th of 
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May. In the winter, for the months of December, January, and 
February, food is found by the owner in the straw-yard. Besides 
straw, an allowance of 2 lbs. of cotton and 2 lbs. of linseed-cake 
per day, with a little chaff, is made for each animal ; and about 
10 days before the cows drop their calves, they have a small 
quantity of hay in addition. After calving, which is proxi- 
mated to the 1st of March, each cow is given 15 lbs. of pulped 
mangolds, mixed with one part of hay and one of chaff, which 
consists of two-thirds hay and one-thind straw. With this is 
given 2 lbs. of bran, and 2 lbs. of meal or cotton-cake per day till 
they go to grass. The dairy term commences on Candlemas 
Day (February 2nd), and the rent is paid in advance. The grass 
land is drawn for the dairyman at this date, and given up by 
him in November, when the stock is brought into the yards ; at the 
same time the turn-off cows are dried, and commence feeding. 
The heifers do not take their place until they calve the follow- 
ing March, so that the apparent low charge of 12/. 10^. per cow 
is quite counterbalanced. If 14/. per cow per year were paid, 
the old cows would be drafted at Christmas, and the 3-year-old 
heifers would succeed them in the dairy about the middle of 
February. The dairy cows are useful cross-breds, improved at 
the present time by a pure-bred Shorthorn bull being used. 
The draft cows are taken away the 1st of November, and fed 
in about three months to something approaching 10 score 
per quarter. The dairy cattle are under the management of 
the dairyman the whole of the year, food alone being provided 
by the owner. The dairyman feeds pigs, and is allotted a small 
run for them. 

The cattle bred are the offspring of the dairy cows by a 
pure-bred Shorthorn, and are of a very useful character. When 
the calves arc purchased from the dairyman about Midsummer, 
both steers and heifers remain housed for the summer, and are 
fed with the different successive green crops as they mature, and 
with 2 lbs. of mixed meal, consisting of beans, bran, oats, and 
oil-cake daily. In winter their meal is increased and given 
them mixed with chaff. They also get turnips, then swedes, 
and pulped mangolds and a little hay till they go out to grass 
about the 1st of May, Towards October the steers recommence 
turnips on the pastures and have a small allowance of hay, or, 
if wet, at once go into the boxes, and are put on ^ cwt. of swedes 
with chaff, two-thirds straw and one-third hay, pulped roots, 
and 3 lbs. of meal, per diem ; to this is added a little hay morning 
and evening. The meal is increased 1 lb. per month till they 
are sold, which is about the beginning of April following, when 
they are a little over 2 years old, and at which time they generally 
average from 8 to 9 score per quarter. The heifers are less 
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liberally treated on coming in after their first summer’s run. 
They go to the bull so as to drop their calves from March to 
May, when they would be from 2 to 2^ years old. They are 
then transferred to the dairy in place of the aged cows drafted 
for feeding. Eight or 9 heifers are bred, and about the same 
quantity of steers y most of the former go into the dairy, and 
the latter are made up to 20 by bought-in calves, and all treated 
alike. As a rule, 40 other more matured animals are also 

E urchased and fattened, but this number was deficient by 30 
ead when we inspected the stock in November owing to the 
drought of last summer. At our second inspection we found 
the cattle in good grass, which was doing well, although it was 
stated that the pastures did not start till April 28th. In addi- 
tion to the home-bred stock, the yearlings had been made up 
to 20 by 8 exceedingly good Shorthorn bullocks, 16 months old ; 
and 22 3-year old Devon oxen, with a stain of Shorthorn blood 
<«in them, had also been recently secured ; the former to go on 
for Christmas and the latter to finish off on the grass with 
their allowance of cake, consisting of 3 lbs. of mixed cotton, 
2 lbs. of linseed, and 1 lb. of wheat-meal. 

Sheep . — The sheep arc of the Dorset Horn breed, and are true 
to type, and very good of their sort. The ewes drop their lambs 
about the end of December, and they are weaned the middle 
of March on swedes. They then go on to rye, where mangolds 
are carted to them, then to trifolium, and afterwards to clover 
and the succession crops, until the next season’s swedes arc 
availsible, when they are folded on them and have their roots 
cut. The pur or wether Iambs commence with a ^ lb. of cake 
and bran at weaning-time till October, when it is increased to 
ilb., some <'otton-cakc being added ; and from December till 
the time of finishing, .at the c*nd of January or b<*giiining of 
February, they get 1 lb. of mixed corn and cake per day, in 
addition to hay, which is gi^en to them irom^^^ time of their 
being folded on the roots. 

When sold, they average about 74 lbs. p<*r shc»c'p in the wool. 
They are shorn as lambs. The turn-off ewes are drafted princi- 
pally from age, and put to a Down rain (]>ure Sussex preferred, 
though Hampshire is not infrequently seh^ct(*d by some farmers) 
on the 12th of May, with the view to produce house-lamb for the 
early markets. They are either sold to dealers, who dispose of 
them at Weyhill Fair, or go direct to the feeders in the Isle of 
Wight and the home counties, and realise for this purpose 12s. 
per head more than if sold to the butcher. The stock ewes, after 
the lambs are weaned, run partly on the pastures and partly on 
close folds of the succession crops. They are rutted by a Dorset 
Horn ram in July, and begin to lamb in December. The 
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double couples ore allowed 1 lb. of mixed cake per head per 
diem till the lambs are weaned, and haj is given in wet weather. 
After lambing they get about e<|ual quantities of mangolds and 
turnips or swedes, the former being hauled on^the pastures. The 
Upper Park (77 acres) is drawn on September 10th, and pre- 
served for ewes and lambs, the ewes being hurdled in, and the 
lambs running forward on the young grass thtough lamb- 
hurdles. The flock is clipped about the end of May, and 
fleeces average for ewes 5^ lbs. and lambs lbs. About 100 
hoggs or off-ewes are bought^in in April, and fed off in the course 
of the summer after shearing. The Dorsets are thought to be 
hardy, are good nurses, and well adapted for close folding. 

Femies^ Roads^ and General Neatness . — The tumpike-road 
intersects the arable part of the farm, and the park-drive runs 
a long distance through the grass land, so that very little is 
necessary on Mr. Hosegood's part in keeping up roads. The 
fences are principally quick, and neatly banked up ; they are 
closely trimmed along the turnpike-road and between the arable 
fields, but, being badly formed, have a tendency to be open at the 
bottom. The hedges in the lower meadows are rough. The 
general neatness of every portion of the farm is unexception- 
able. 

Manures^ 8fc . — Seven years’ average of manures per annum : 

Salt, 20/. ; lime, 20Z. ; soot, 20/. . . = 60/. 

Superphosphate of lime 

Nitrate of soda . . . — lOo/. 

Food . — Seven years’ average of food purchased is equal to 
502/. 13«. per annum, beginning with 400/., and increasing to 
7.)0/. a-year. The relative cheapness of the different descriptions 
guides Mr. Hosegood in his selection and method of 
mixing, but he prefers a combination of maize, beans, barley, 
cotton- and oil-cake, bran and lentils, and peas. This year 
600 bushels of home-grown wheat and foreign barley have been 
consumed. 

Cottages^ Labour^ and Wages . — There arc 10 cottages let with 
the farm, anil they are all entiiely under Mr. Hosegood’s control, 
which he considers necessary to enable him, in any way suc- 
cessfully, to carry out such a system of husbandry as he pursues. 
1 hey are principally neatly thatched, and are better than the 
average of the county. Most of them contain five rooms, and 
they have good gardens. The rents are 1 a. per week. Wages 
are a good deal supplemented by perquisites, both on this farm 
and throughout the district. Mr. Hosegood advocates payment 
in coin instead of giving cider, and has proposed in its place 
an additional payment of Is. Qd, per week, but up to tlie present 
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time his labourers have declined accepting it. The wages pf a 
shepherd or carter are 

Cash 12s. Od. 

Cider (valued) ... Is. 6d. 

Rent . . * j . . .Is. Od. 

Potatoes (J acre) . . Is. Od. = 15s. 6d. per week. 

Shepherd’s payment by results in the lambing season, are 6d. for 
each double lamb, and Is. per score on singles living June 1st. 
This would add to his wages an average of Is. per week per 
annum. Carters get also in addition to the above, if they work 
through the summer : — 1 ton of coal and 1/. ; being equal to an 
average of Is. per week per annum. The above makes an average 
of 16s. 6d. per week ; but the lowness of the estimate of rent of 
cottages would further augment the value of the weekly earnings. 
Then the potato-ground, well cultivated and manured, and the 
potatoes carted home, producing a result equivalent to 10/. a-jear, 
must be a valuable return to a working man for his seed and 
labour. The system of piece-work is carried out as far as it 
practicably can be : thus, winter hedging, ditching, and reed- 
making are performed on this principle; and in summer, 
mangold-hoeing twice by hand (the whole of the ground being 
cut between the rows, and setting out from 10 to 12 inches apart) 
is worked on the same system, and costs 13s. per acre ; swede and 
turnip singling, and afterwards cleaning once, costs 9s. ; pulling 
mangolds, cutting off tops, and hlling carts, 8s. per acre. This 
last seems remarkably low considering the huge crops grown. 
Hay-mowing was formerly contracted for at 3s. 6</. per acre, but 
now is done with a grass-mower. The plan hitherto adopted for 
securing the han^est has been to reap half the wheat (that laid, 
or the hea>iest being selected) with hooks at 8s. to 9s. per acre, 
for cutting, binding, and stooking. The remaining poition has 
been cut by day-work with a 1-horse manug]||{«livery reaper, 
the carters and odd men and boys assisting ; the men having an 
allowance of Is., and the boys 6c/., extra j)er day. This year a self- 
raker will be used, and 6s. per acre given for cutting and stooking. 

Ordinary labourers are paid Is. per week less than the stock- 
men. quart of cider is allowed for each man per day in the 
winter months, and 2 quarts in the summer, the quantity being 
doubled in the hay and corn harvests. The hours of labour arc 
from 7 A.M. till 5 P.M. ior the winter, and from 6 A.M. to 6 F.H. 
for the summer, with 1^ hour’s interval for meals. The annual 
outlay on the farm in labour, inclusive of perquisites, may be 
estimated at 600/., or 33s. per acre. 

The cider is made on the premises. The two orchards prcnlucc 
an average return of 100 hogsheads, and half this quantity is te« 
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quired for home consumption. Details respecting the manufao 
ture and preservation of cider, by Mr. Clement Cadle, will be 
found in this Journal, Vol. zzv., Fart I., page 76. 

BcH^^keeping , — ^The accounts are clearly and accurately kept. 
A capital account shows the gross value of the live and dead 
stock year by year. A ledger, with divisional headings, allows 
the returns from each description of stock or produce to be 
ascertained, and a granary account enables the different sorts of 
stock to be debited with the respective quantities of com or 
cake allowed them. A rough day-book is the foundation upon 
which the other books are based. 

The third Inspection took place on July 9th. All the wheat 
in fields No. 3, part of No. 4, and in Nos. 5 and 6 was regular, 
good in the head, and only slightly attacked by red-mst The 
crop had the appearance of being productive throughout. The 
portion top-dressed with nitrate of soda in the spring did not 
appear to have derived any benefit from the application. The 
oats on part of field No. 4 were very long in the straw and luxu- 
riant. If not so heavy as to be badly laid in the recent storms 
they would produce a very profitable return. Field No. 2 was 
being prepared for common turnips, the trifolium incarmtum 
and clover having been mown and subsequently grazed. In 
field No. 10 the clover was still being grazed, and was a rich 
and abundant pasture. The 9 acres of mangolds in field 
No. 1 were very forwanl, regular, and clean, and there was eveiy 
prospect of a very heavy crop. The other part of this field had, 
a day or two previously, been sown with Green Ring turnips after 
trifolium mown that had been made into hay. The fallow ^as 
clean and well cultivated, and a good tilth of soil secured for 
the seed. The mangolds in field No, 8 were not quite so regular 
as the last; but were forward, and likely to produce a large crop. 
The remaining crops growing on field No. 8 were — 4 acres of 
potatoes, which appeared to be rather closely planted and super- 
abundant in the top; 5 acres of cabbages, which were most 
creditable to any grower, being of the utmost regularity, all well 
developed, and the earlier sort ready for consumption ; and 7 
acres of magnificent rape. 

It was intended to bring the lambs to the rape and cabbages 
a few days after the inspection, on the completion of the wing 
^tches in field No. 9, which would then be sown with Green 
King turnips. The bulk of field No. 9 had already been sown with 
swedes, which were well up. The stock wer^ doing well. Two 
or three of the Devon oxen fattening on the grass had been dis- 
poam of, and the rest were shortly to follow. The off-ewes had 
all been rutted, and the stock ewes were with the Dorset Horn 
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rams, and fast going. The haj was nearly all harvested, and 
here as elsewhere had been very troublesome and protracted in 
the getting. 

A brief consideration will bring to our minds the following 
facts : — 


That this &rm of 375 aores produces yearly^ 

firom dairy, say / 

From cattle bred and fed 

„ „ bought-iii 

„ sheep bred and f43d 

„ „ bought-in 

„ „ sold for early lambing, anl 

equivalent to, say , 

„ wheat, estimating the crops to turn 
out faiily, and taking an average 
of acreage under the crop on an 

average return , 

„ oats 

„ potatoes 


4 to 5 tons of cheese. 

6 tons of butcher’s moat. 

23 y, ty 

5 to 6 tons „ 

1} to 2 ,, „ 

3 n »» 

808 quarters. 

20 to 30 quarters. 

G to 8 tons. 


What deductions can we draw from these results ? 

That judicious and liberal management will produce emi- 
nently satisfactory results. 

That high farming is conducive to the interests not only of 
all connected with the land but of the public also. We see 
this exemplified in the results embodied above. 

In the first place, Mr. Hosegood requires permanent residential 
labour to a no less extent than is provided for by the ten com- 
fortable cottages on the farm, and this must be a boon to the 
occupants. 

In the second, we sec no reason to doubt that the large returns 
produced from the liberal outlay resorted to must be profitable 
to the occupier. The high state of fertility of the soil, due to 
liberal treatment and good cultivation, irrespective of un- 
exhausted value of manures and feeding stuffs, must also enhance 
the value of the holding to the owner. 

And it is a self-evident fiict, that the far greater than average 
returns here produced arc a substantial boon to the general 
consumer. 

To Mr. Hosegood’s energy and enterprise these satisfactory 
results are no doubt mainly due ; but it is only fair to state that 
tiie bulk of the management has for some time past been in the 
hands of Mr. Obed Hosegood, jun., his eldest son, who, though 
jonng in years, has proved himself systematic and esmriencra 
in superintending and conducting the operations of the farm : and 
it is with satisfaction we find that the pcisitibn taken by the 
fisnn in the recent competition is about to be acknowledge by 
Mr. Vauf^an Lee, M.P., the owner, in the presentation of a piece 
of plate to bis excellent tenant in commemoration of the event. 
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Second Prize Farm. 

Capton Fabic, near Williton, occupied by Mr. Alfred 
Bowerman, to which the Judges awarded the Second Prize in 
Class III., comprises 182 acres of arable land and 83 acres of 
pasture, making a total of 265 acres. 

Position and Geology. — ^Mr. Bowerman’s farm lies about two 
miles south of Williton, which is within a short distance of 
Watchet, on the Bristol Channel. It is situated on high 
ground on the west of the Quantock Hills, and adjacent to the 
Western Hill district proper. It may be described as being 
equidistant some two miles from the base of the Quantocks and 
the end of Brendon Hill, which runs at right angles to that 
range. The land undulates considerably. A portion which is 
all arable is three-quarters of a mile distant from the homestead, 
and is of a heavier nature than the remainder of the farm. It 
is a strong loam, the marl being to some extent intermixed 
with the lighter sand of the new red sandstone, Ujpon which 
lormation the farm rests. Most of the other land is a sandy 
loam. 

ClimaJte . — ^The climate [is tolerably good, but facing north 
to north-east towards the Bristol Channel the occupation is 
somewhat subject to north-easterly gales, which at times prove 
damaging to the orchard and crops. 

The district is not so early as Taunton Vale by ten days ; and 
the rainfall is not so great as in the neighbourhod of Bristol and 
llminster, the heights of Brendon and the Quantocks probably 
attracting and arresting many of the showers. Mr. White, of 
Williton, has kindly furnished the results of his registration for 
the past two and a half-years, which show the average rainfall at 
that place to have been about 23 inches for the year. 

Tenure and Local Customs . — The farm is held on a 14 years’ 
lease, which commenced in 1870. Mr. Bowerman’s parents 
previously occupied it ; their tenancy having commenced in the 
year 1850. There is no tenant-right by custom or covenant. 
The provisions of the lease are of an obsolete character, but 
would to some extent accord with the existing local customs of 
the neighbourhood^ The tenancy commences at Michaelmas. 
The incoming tenant has a right of pre-entry any time subse- 
quent to Christmas. He can sow the proportion of land to be 
laid down with young seeds, cultivate that for root crops and 
sow it, throw up farmyard-manure in the yards, and apply it on 
the clovers for wheat. 

The outgoing tenant may retain a portion of the buildings for 
thresl^g his grain, and for consuming hay and straw, until the 
Lady Day succeeding the expiration of the tenancy, or he can 
dispose of the same to the incomer at consuming price. All the 
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farmyard-manure is left on the premises for the benefit of the 
incoming tenant. 

Home and Buildings , — ^The house is in the village of Capton, 
towards the lower end of the holding ; and is sufficiently large for 
the farm. The buildings adjoin ; they are ancient, and not par- 
ticularly well arranged ; but they have been improved and made 
the most of by the present occupier, who since the commencement 
of his tenancy has expended 300/. on the premises in building, 
troughing, conveyance and arrangement of water supply, drain- 
age of y^s, &c., the materials for these works having all been 
found by him. The cattle are supplied with water in the stalls 
in conveniently placed small iron drinking-cisterns. The supply 
of water is continuous, being regulated by ball-cocks in the 
larger tanks erected for the stock in the yards, and these derive 
their complement from the drainage of the land above the road. 

The overflow is conveyed, together with the rest of the sur- 
plus water from the roofs and the yards, by means ot a 9-inch 
pipe into the meadow on the west of the premises, where it Is 
disposed of by gravitation, the steepness of the slope of the 
field facilitating and perfecting the process. A range of open 
cattle-sheds has been built by the occupier. A slate roof 
covers it, as also the barn and adjoining linhay. The rest of 
the building is thatched. There are altogether four yards, and 
stalls sufficient to accommodate about thirty head of cattle. 

The chaff-cutting, pulping, and corn-crushing machinery are 
tolerably conveniently arranged with a view to the distribution 
^ ibod to the yards. The pulping is principally done by horse- 
power, and the threshing, winnowing, chaff-cutting, and grinding 
by a hired portable steam-engine and threshing-machine. 

There are two orchards of nearly 9 acres extent, which pro- 
•duce on an average 100 hogsheads of cider per annum. Both 
are well kept ; but the one is so scientifically^ and perfectly 
planted, that true lines of trees meet the ey^Wbm whichever 
direction it may look (see Fig. 8, opposite). 

The append^ plan of the farm (Fig. 9, p. 568) will show its 
relative position to the premises, and the alterations that have 
been carried out. 

Grass Land , — ^Abont 20 acres of pasture land are manured 
every year with compost of the usual description, or otherwise 
with dissolved bones and a little nitrate of soda, at a cost of 
from 21s. to 25s. per acre. 

A good deal of cake and corn is fed upon the other portions 
of the gming land by the sheep in the summer. The pastures 
are not mown. 

The meadows are annually manured with compost, or top- 
dressed like the pastures, unless any portion has bi^n extra 
folded with sheep. Exception must he made, however, to some^ 
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Fig. 8.— PZo» of Mr. Bouorman'o Orchard, showing iho method of 
feting the Trees in rows 21 feet tg^art. 


^ \ V 

/ ' y 


20 acres of meadows that can be subjected to the action of 
water. These are not arranged on the system of the regular 
water-meadows of Somersetshire, but are flooded from the 
higher ground by the diversion of a small brook that bounds 
the one side of the farm. Water is let on after heavy rains at 
intervals throughout the winter. At the time of drawing for 
mowing, which is as late as the second and sometimes the third 
week in April, they have four days’ wetting, and this is rej^ated 
ten days later, after which nothing is done until the hay is re- 
moved. Hay is usually cut about Midsummer, and when carried 
the ground is again flushed for a couple of daj^ 

^ Arable The four-course system is pursued, with varia- 

tions in the intermediate cropping, and diange pf description of 
roots and seeds on the same fields as the alternations occur. 
The rigid rotation should be 

Wheat, 

Roots, 


Barley, 

Seeds; 
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Fig. 9.— Plan cf Ocqfkn Farm, in tie oeenpat^^ ef iUr. Boumaan. 



TIm dotted Unei ehoir fibeold fences now removed; tbe solid lines show^tbe old feooes retsioed ; 
and the beaded lines new fences substituted. 

but ipring-wheat is sometimes substituted for barley, while oc-^ 
casionally the seeds are laid down with rape or spring vetches, 
instead of a grain-crop — ^the invariable practice of the Hill 
district fanners as already described. 

No nndeviating tule exists as to the acreage of wheat-stubble,, 
upon which vetches or other intermediate crops are sown. The 

J uantity varies from a quarter to half the course : that is, from 
^ to 24 acres. Part oi the vetches are generally drilled in the 
spring! in order to continue the sup^y of fresh green food as 
long as possible into the summer. The soil, being of a sandy 
character, is very difficult to Keep free from couch, especially in 
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yttk MUNHI 89 And l^ttoe llie ilidii^asitton to too much on 
catch-crops, it being essential to thoimighljr scarify the land, 
and erad^te weeds befote iikitting iit tntclM. If the Adlows 
ate not cakefullj phrepara^ One chance ^ a faiinxe of the turnip 
crop is TeiT greatj and as Mr. Bowerman considers a good 
root crop ine basis upon which the successful growth of his 
grain crops depends, he hesitates to stake im much on the 
growth of intermediate crops. After an Cufly nanrest in a dry 
season mustard and stubble turnips have been sown with success : 
the former having been fed off with sheep and followed by swedes, 
and the latter kept till spring for the cx>aples, and ultimately 
put to common turnips. As much autumn cvdtivation is ac- 
complished as possible, and, after cleaning, where practicable, 
the land is ploughed 9 inches deep. 

Mangolds . — A breadth of 3 acres only is grown, the land 
being considered too light, and the crop too ekhanstive for its 
extensive cultivation. After autumn cleaning and ploughing, 
farmyardnnanure is applied at the rate of 16 tons per acre, and 
ploughed in. The Yellow Globe variety is grown, being sown 
about the middle of April, at the rate of 5 to 6 lbs. per acre, on 
the flat, and at a distance of about 20 inches between die rows. 
From 4 to 5 cwt. of superphosphate is sown with the ieed| at a 
cost of 35s. per acre. The plants are Dutch haud-boed between 
the rows, horse-hoed once, singled out 15 to 18 inches apart, and 
the cultivation is afterwaris completed by hand-cleaning. The 
roots are generally taken up in October, and all are removed fipom 
the land. Mangolds are never grown on the same land more 
fioquciMly than once in eight years. Sometimes | cwt. of nitrate 
of soda and 3 cwt of pollards are scuffled in by horse-hoe. 

Swedes are generally grown after wheat, without a previous 
intermediate crop. The land is worked down fine in the spring 
after cross ploughing, to allow the weeds to start, and after their 
removal it is dress^ with 14 tons of good rotten dung on the 
surface, and again ploughed and worked, so as to thoroughly 
intermix the manure with the soil. Ultimately the ground is 
usually ploughed a fourth time before sowing, although this is 
occasionally dispensed with, and cultivation iniffices ; ploughing 
is, however, preferred, excepting iu very wet seasons. The 
thorough intermixture of the firaiyard-maiiure with the soil is 
thought to be veiy beneficial. Improved Poiple-top swedes are 
sown on the flat at a distalioe of 1 & iiMsbea nyiart, and the plants 
are set out 10 to 12 inches from one another: 4 to 6 cwt. of 
superphosphate is applied per acre, at a coat of 35s. Sowing is 
deferred till the 17th to the |ltb of Jane, as an earlio: date 
is Ibund to render the rflaats Bable to mildew. The hore^oe 
iltieldam need fiir cleaniiiff; the d |l teite e ftom row to row being 
^ XI-H8- S. 2 7 
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* ^ 
so narrow. Duipli hoeing betw^n tbe r^ws, bunching, ani 

singling, cost aJBont 8s. 6^. Common tuimps follow vetches,, 
and are sown froiHflthe beginning to ihe middle of Juljr. The 
prevldns cilltivatioii is similar to that for swedes, excepting that 
there is no iarmyard-manure applied. Thiii is compensa^ for 
by feeding the previously grown crop of vetches off by sheep 
with cake and com. The Green Ring and ^Tankard varieties 
are the sorts selected for growth. About a twelfth of the roots 
(both swedes and common turnips) are removed to the build- 
ings in the winter, and the remainder consumed on the land by 
sheep. 

Barley follows roots. As the swedes and turnips are fed off 
in the winter, the land is closely cultivated up in order to pre- 
vent rain-washing, and is ploughed when sufficiently dry. It 
is either again cultivated or ploughed a second time, and the 
barley is commenced to be drilled about the middle of Marc^ 
&nd finished towards the second week in April. Hallett’s Pedi- 
gree has been sown the past two years at the rate of 2 bushels 
per acre. Top-dressing has this year been resorted to, f cwt. 
of nitrate of soda and cwt. of concentrated bone and bone- 
Snpeiphosphate having been applied, at a cost of 1/. Is. per acre, 
the second week in April. 

Clovers are sown with the barley or spring wheat. They take 
their place in the rotation every fourth year, and the mixtures 
are altered, so that the same varieties shall not recur more fre- 
quently than once in eight }cars at least, and generally not more 
frequently than once in twche years. Thus this ^ear the wheat 
is sWded with the following mixture : 

16 lbs. of broad clover, 

2 lbs. of white Dutch, 

1 bushel of Italian rye-grass per acre. 

In one piece of barley : 

10 Ibat of white Dutch, 

4 lb., of trefoil, 

h bushel of De\on Ever-grass per acre. 

Another field wn| seeded out with 

13 lbs. of broad clover, 

4 tbs. of white Dutch, 
lbs. of trefoil, 

1 bushel of Italian rye-grass per acre ; 

while a fourth, which, however, was onlj^ put down for ipriof* 
gmeiiil^ consisted of 16 lbs. of trefoil, with 1 bushel of Italian 
ryij gruiji 

Ab0#4( ^ ^ yoaB$ cloven are amraalfy maauMlI ^ 
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the spring after first feeding off. Twelve tons of well-prepared 
farmyard-manuie is applied to the acre. 

Wheat is sown on the clov^leys, whick are ploughed in 
October. The sowing is usually completed towards the middle 
of November. A light dressing of lime and 3 cwt. of salt are 
sometimes ploughed in on the unmanured jpart; but more 
reliance is plac^ upon top-dressing in the spring* which is the 
invariable practice pursuea in this neighbourhood, and which, 
Mr. Bowerman asserts, pays in the increased production ; it 
does not subject the plant to blight or rust under his system of 
farming, and is not exhaustive. The thick-set Essex, as in most 
parts oi Somersetshire, is here grown, and about 7 pecks per 
acre of seed is sown. The wheat this year was all top-dressed 
twice, at an interval of three weeks ; the first time in March, 
the second in April : ^ cwt. of nitrate of soda, ^ cwt. of super- 
phosphate, and ^ cwt. of Bernard and Lock\ concentrated 
manure, arc put on at each application, making a total heav} 
top-dressing of 

1 cwt. of nitrate of soda, 

2 cwt. of superphosphate, 

at a cost of 1/. 2s. 6f/. per acre. 

Spring wheat after turnips received a dressing of the same 
manures, equivalent to a cost of 17s. 6d, per acre. 

At their first inspection in November, the Judges found the 
autumn wheat up and doing well. The swedes were being fed 
off with sheep : they were a fair crop, but, from being close in 
the rows and set out narrow. Were not so large as they might 
otherwise have been. The dryness of the season of 1874 was 
the reason assigned by Mr. Bowerman for leaving them so close 
together ; his idea being that the lateness of the rainfall would 
not give time for extended growth before winter. The turnip^ 
land was clean and well cultivated, and the common turnips 
very good. The stock was all doing well; but there had been 
considerable mortality amongst the lambs previous to our visit, 
owing to the prevalence of husk and scour produced by the 
presence of the parasite called StrongivM Jllaria, 

On the second visit, in May, the wheat and barley were found 
looking very well. The mangolds were forward, and the land 
was clean and well cultivated, as also was that preparing for the 
other roots. The winter vetches, which ilrare heavy, were rather 
lato than in the vales, and were being folded with sheep. The 
spring ]^hes were equally gooc^ Wt of course more back- 
ward. The clovers Were diick and luxuriant. The 2-yearK)ld 
seeds had been preserved for mowing, and yielded an exceed- 
ingly heavy crop. The sheep were & the vetches and clovers, 

2 P 2 
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and the cattle on the pastures, and all appeared to be doing 
welL 


Aoesaoi of Abablb Land under respeotiTe Obopb this Tear. 


Nmsberof 
Field on 

Asreafe. 

1 - 

' Mw 1876. 

Jttly lOtb, 1876, or to follow. 

1 

14 

18 

14 

10 

17 


Seeds. 

Barley, clovered. 

Wheat, olovexed. 

Half spring vetches, dovexed. 
Half rape, dovexed. 

Common turnips. 

Mangolds. 

White tankard turnips. 

Swedes. 

Seeds. 

Spring vetches and Italian 
rye-grass. 

2 

3 

4 

6 

Barley, olovexed 

Wheat, olovexed 

/Half spring vetches, olovexed 
(Half xape, clovexed .. .. 

Fallow 

/Mangolds 

7 

8 

.. .. 

8 

10 

11 

19 

17 

14 

Fallow 

RoAdfl -- 

Spring vetches and 
ryegrass, seeds 

Italian] 
having V 

llA 

12 

13 

13 

17 

8 

r Second year’s seeds .. 

Wheat 

Wheat •• 

Second year*8 seeds. 

Wheat. 

Wheat 

Barley seeded for breaking up 
for turnips. 

14 

13 

/Barley seeded for breaking 
( up for tiunips 

Total 

182 





Total 


39 acres of wheat 
44 „ roots. 

31 „ barley. 

44 „ clover. 

24 „ spring vsiches and npe seeded. 

182 


On analysing the respective acreage of the growing crops it 
will be obwryrf that the proper proportion ^^^ereals is defi- 
cient. Thif is attributable to the fact of 10 acres having been 
•Mlied down with rape on a field unsuited to barley, and a long 
fiMb the homestead, and from 13 acres of clovers having 
Ibten left * Mcond year (yi account of the failure of 14 acres of 
ae0d% which had been resown with spring vetches and Italian 
MM^ass, and which will come to wheat in its proper totation. 
thb apl»i«it excess of land seeded this 'year, namely S5 eores, 
ie dne to 18 acres having been laid down with Italian rye.gl^ 
end trefoil for spring keep, to be afterwurds broken np for 
doncmoa tomips. 

Thcwe flight inequalities in the acreage under eadi ooone ere 
itt fovonr of the growA of ^reen crops, with its concomitant ad* 
venlafee of incmeed fertility to die land, and laige pradnetiim 
offaeefaadinatlioii. 







SomneUhin FeavfPrite Competition^ 1875 . 5^3 

Btook on Oahon Fabk. 


Novouber, isti. 

Cattlb. 

Oows sad oalves 

g-year old heito in-oalf 
Yearlings (steers and heifers) 

OOWS 

.. 10 
.. 4 

.. 16 
.. 6 

2-year-ol3 steers 

Calves 

4 

.. 10 

VAArling bull .. .. 

.. 1 

Total .. .. 

.. ll 

SUEEF. 

Breeding ewes 

Wetlier tambs 

Ewe lambs 

Cull ewos 

.. 200 
.. 70 
.. 100 
.. 10 

Bams (all ages) 

.. 26 


Pigs. 

Sow and pigs .. 


Horses. 

Working horses 

Oolts rising 3 years, bomstiniefil 

at work j 

Hocks and colts 

Brood mare 


isih mA Jsij, litre. 


Cattlb. 


MUMng cows 10 

Oows salves 4 

Tearlingi off (steers and heifers) 13 

Heifhrsln-oalf 3 

Fattening steers 6 

Oalves 15 

2 

Total 53 


Shbep. 

Stock owes (and 216 lambs) . . 170 
Draft ewes (and 10 lambs) .. 9 


Yearling ewes 82 

Rams (all ages) 26 

Pigs. 

Bow and pigs 1 

Young BOWS 3 

Feeding pigs 7 

Hobbes. 

8 I Working horses 8 

0 Colts ditto, sometimes *• •• •• 2 

^ Hacks and oolts 7 

7 Brood mare ‘ 1 

1 


Cattle . — ^Thc herd of cattle is of the pore Devon breed. The 
calves are dropped in the winter, beginning in November, and 
are weaned at three months old, when their mothers go into the 
dairy. Dairying is not here made a speciality. The cows are 
not let separateljr to a dairyman, neither is any cheese made, the 
farm being unsuitable |br its production. The cream is scalded 
in the Devonshire mauer and made into butter. The calves 
are allowed ^ lb. of cake and meal when weaned, and run out 
their first summer. On coming into the yards again the steers 
have the corn increased to 4 lbs. eadi with root^ and they are 
brought out fat at two years old at an average weight of 8 scores 
per qua^r. The heifers go to the buU under two years old, and 
take their pls^ in the dairy as the older cows are fatted out, the 
latter making 10 scores per quarter. Most of the roots given to 
the cattle are pulped, and tne allowunce of cake and com is 
increased up to 8 lbs. for finisbing the feeding stock, and for 
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the milch cows in the winter. An admixtnre of diflferent kinds 
of com is usetl with the cake for feeding. 

Shei^^^Thd sheep are Improved Devon Long^wools, and the 
flock is of an uniform and useful character. With continu^ 
careful exercise of judgment Mr. Bowerman will, we think, in d 
few years, take a high place among his contemporary breedenf.^ 
The ewes lamb in February, and the lambs are weaned at the 
latter end of May, and at once put on ^ lb. each of linsped* 
cake and corn. They have the first run of the vetches, and Are 
generally changed on clovers, rape, or pastures daily until* the 
turnips are ready. The sexes are then divided. The rams and 
wethers are from this time better cared for, and precede the rest 
of the flock in the folds. The wethers are finished on the 
swedes in April, their com being gradually increased up to 1 lb. 
per sheep each day. Some are usually sold in the wool in 
February, and the rest are clipped. They make from 20 lbs. to 
22 lbs. per quarter in weight The rams are carried on till the 
following June, and then sold or let by auction. The ewe lambs 
follow the feeding-shem, and have a small piece of fresh fold 
daily allotted them. Their allowance of cake is increased to 
^lb« each per diem till they go off the roots, and they become 
incorporated with the flock the following summer. The draft 
ewes are sold off fat as soon as possible after weaning, and the 
barrens often go with the fat wethers, as was the case this year. 
The stock ewes run the orchards, and pick up after the lambs on 
the vetches, clovers, and pastures in the summer, and follow the 
fattening sheep and ewe lambs on the roots in the winter. They 
have a run on the pastures once a week, and a fortnight before 
lambing are left there entirely, having a small quantity of roots 
and some hay given them. After lambing they get mangolds 
daily, and are better done until the lambs are weaned. The 
lambs axe always shorn, and average 3 lbs. of igfnl each. The 
olUt sheep aveiage*8i lbs. of wool per head. 

*The working horses are of a useful stamp. They 
have 14 Ihm* of com and a little hay each through the winter 
every day, ahd in the summer depend ^pon green food with a 
eonjde or pounds of com. The hacks and colts run in the y^A 
dmDg the winter and on the pastures in the snmmfr. They 
deserve no eqpecial comment, as is the case with tile pigs. 

jRmaMt, JtcadSj and General Neatness. — The fences axe of the 
j^vailing character in SomerseUhire, being pliced on banks 
bom 5 to 8 ibet wide, and about the same height Hiey are 
and consist of almost every vapety of wood 
Diadkthorn, and are a fertile source of ureeiM. The 
MllbS have been curtailed by the present tenant, and the sides 
Kfete fettod neatly brushed ; bat on inquiry why the weeds aXtd 
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bramblfli Wire left to grow iqpon the eammit, it was ascertained 
that a new edict had just been issued by the agent of the estate, 
insisting that the occupier wat not to make hedges till of four 
years’ growth or more ; not to cut them the last year of the tCnn, 
'^or make more than a fourth part of the hedges in any year ; 
j^ot to cut the tops of hedges except when made, and to give 
efjent or bailiff five days’ previous notice of making ; to do the 
^rk efficiently, and before the 10th of Mardh, and as much as 
be when the land is in tillage. Such a clause, if insisted 
«upm, determines an epoch for retrograde husbandry on at least 
this farm, and must be discouraging to an enterprising tenant. 
The gates are in good order, and the premises well and neatly 
kept. 

Cotta^ and Labour. — Only two cottages are let with the 
farm. The other labour is dmwn princi^ly from the village 
of Capton. 

Carters work with their teams, which contain three horses 
each, from 8 A.M. to 5 P.M., 1 hour being allowed for dinner. 
They receive 13s. per week, and 10s. bonus extra per quarter. 
In summer time they make from H to 1^ day’s work within 
the 24 hours, being paid in proportion to the amount of work 
<lone: thus, for example, in plonking the last furrow for turnips, 
three horses working abreast accomplish with a double plough 
3 acres a day. For this the carter receives day’s pay. A 
stockman who works early and late receives 16s. per week, and 
cottage and garden rent free. Shepherd, 15s. per week, cottage 
and garden rent free, and 3L bonus for the lambing season. 
Oeneral workmen 13s. per week. Hours of labour 6 A.M. till 
5 P.M., and 1} hour’s interval for meals. Boys, 4s. per week. 
Women, 5s. per week. Payment by results is also encouraged in 
the shape of piece-work. Swedes are Dutch hoed and singled 
•on this priniwle, and harvesting has been partly worked in foe 
same way. The last few years foe men haye had a self-delivery 
reaping machine, with horses and driver, found, and also a man 
to sharpen knives and cut foe comers of foe grain, and have 
been paid 4s* fid. peqiacre for cutting, binding, and stooking. 
The carrying has been done by day-work, foe labourers receiving 
•3s. fid. per day, and cidir od kbitum. When the crops are 
aeyfoe is used, and 8s. 6dk per acre given for cutting. 
No cider is allowed for ordinmy wc»ik, but some is occasionally 
given at foe employer's discretion. The cost of labour has 
stgs^y incssased fimn 81. lOt. per areek, or something under 
SOOZ. per annum, in Mr* Bowerman’s fofoer’s lifetime, to 

8901. in 187S, 
in 1878, 

482Z. iiid874, 
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or in>m 16s, per acre in 1850 to 32s. 6d. in 1874. The alteration 
in the three years ending 1874 is very marked, the cost of labour 
being 22s. per acae in 1872, and 32s. 6d. per acre in 1874. 


Uahubbs and Food Pubohasbd. 


Tenn. 

HannreB PnrduMed. 

TotaL 

Nitrate of 
Soda. 

Bone 

Manure. 


£ 

£ 

- 

£ 

1872 

45 

115 



68 

122 

190 

1874 

54 

96 

150 


Cbm and Cake. 

£ 

1872 .... 520 

1873 .... 612 

1874 .... 850 

Permanent Improvements. 

£ 

Outlay on buildings .... 300 

Drainage, &c., on land .... 200 

£500 

The third inspection, on July 10th, proved the promises of the 
spring to be fully realised. The clovers and pastures were all 
that were expected. The hay harvest was just completed after a 
tedious time. The mangolds were making great jmgress. The 
awedes were mostly ready for hoeing, and the oommh turnips just 
not in. The grain crops were heavy, the wheat being slightly 
lodged in one or two places and tinged more or less with red* 
mat, but to no greater extent than was the case in most of the 
other wheat crops inspected in the cefUnty. The barley was 
veiy long in the straw and good Jin die head, but rather too 
much inclined to go down; and it is our opinion that such 
heaty diUsaiiigs of nitrate of soda as were tms year applied 
might with ^vantage be diminished if not altogether dis- 
» oontinued. The quantity of grain and meat proauoed from this 
team by sustained good management reOects great credit on the 
tenant. The chanuner of his live^ stock is also very superior, 
aii4 Judges had no hesitation in awarding Mr. Bowerman 
thU second price offisred by the Society in Class III. 
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Other Farms in Class IIL 

The following well-managed farms were looked over a third 
time. 

Mb. Cxjlvebwell’s Fabm. 


A. B. P. 

Arable 152 0 4 

Pasture 160 3 2 


Total . . 812 3 6 

This farm is If mile s.&.W. of the town of Bridgwater. The 
soil is a rich loam on the new red sandstone. The subsoil 
varies ; gravel, clay, and marl being all found. The latter in 
some cases is somewhat intermixed with the surface-soil, and 
in such instances the land is of a heavier description. The 
climate is veiy genial. Wheat is generally shot in car the first 
week in June. 

The occupation is held under several owners. The principal 
portion is held on a twenty-one years’ lease, ten of which are 
unexpired. The remainder is rented from year to year, com- 
mencing from Michaelmas Day. 

There is an exceedingly gc^ house, with nice pleasure and 
kitchen gardens. 

The buildings have recently undergone thorough restoration, 
and with the additions made are good and serviceable. There 
is a fixed 6-horse-power engine, and machinery for threshing, 
pulping, grinding, and chaff cutting, sawing, and cider making. 

Grass Land , — ^The pastures are chiefly situated at the lower 
end of the farm, but some of the fields are interspersed among 
the arable land. The sizes of the fields vary ^m 4 to 17 acres, 
and they are for the most part irregular in shape. The land is 
naturally very good, and will feed more than a full-grown bul- 
lock to the acre. The practice is to mow 40 acresevery ^ear, but 
meadows are not sjj^ially set aside for hay. The ground mown is 
usually top-dressed with a compost consisting of road-scrapings, 
manure, and soil. The pastures derive an abundant supply of 
water from a trout brook wh^ch runs through them. 

Arable Z^andL-^The arable land H managed on the four-field 
system, wUh slight modifications. 

The cottfie |s carried out as follows : — 

Roots, I Beans and Clover, 

Wheat and Barley, j _ Wheat. 

About a third of the wheat stubbles are sown with triMium 
incarwOum and vetches, and the test are prepared for cabbages, 
maagolds, and the earlier-sown swedes. 

Ten acres of beans are seldom exceeded; and if the qpnng 
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wheat of previous growth is on a larger acreage than that, part 
of it is se^ed down the same as the barley. 

J7aotS.— Cabbages are drilled about the middle of March, on 
land cleaned in the autumn and winter-ploughed 7 to 8 inches 
deep ; they are put 30 inches apart, and singled a distance of 2 feet. 
Mangolds .are sown 20 inches apsurt on the flat, and swedes and 
common turnips 18 inches. Farmyard-manure is applied to the 
land where it is intended to remove the crop for the stocle^ and 
4 cwt of superphosphate and dissolved coprolites is used per acre 
for all the roots which are sown with Reeves’ manure-drill wi^ 
steerage. Vetches are put on those parts of the stubbles that 
are to be succeeded by common turnips. The Yellow Globe 
mangold. Improved Purple-top swede, and Aberdeen hybrid, 
and Green Round turnips are the varieties generally grown. 

Wheat , — Thick-set Essex is usually sown. The seed is 
changed every two years. The ley ground is sown towards the 
Mcnd of October with 6 pecks per acre, and this quantity of seed is 
increased as the season advances and also where wheat succeeds 
roots. The leys are partly manured with farmyard-manure and 
partly with lime previous to being sown with wheat. 

Barley , — Chevalier barley, at the rate of about 10 pecks per 
acre, is sown after swedes or turnips fed off. It is seeded down 
with mixed seeds in the following proportions — 

5 lbs. of trefoil. 

3 „ alsike. 

10 „ broad clover. 

i bushel of Parey’s rye-grass. 


Acreage under respective Crops this Tear. 



May, 1876. 

Acreage * 

Cni|» 

68 

Wheat. 

u 

Barlfy, soeded. 

*10 

Boans. 

28 

' Clover. 

4 

Cabbages. 

10 

Fallow. 

5 

Ditto. 

8 

Mangolds. 

10 1 

Yetchos. 

® i 

Trifulinm. 


Jul>, 1H75, or to follow Crop. 
Crop. 

— 

Wheat 

Barley, seeded. 
Beans. 

Clover. 
Cabbages. 
Swedes. 
Tankards, 
kfangolda. 
Alicrdcen hybrids. 
Swedes. 


SuMlfABT. 


^0ma]s 79eeros. 

’ Beans and Clovers . ; 33 „ 


Boots and Green Crqw 40 „ 


Toial • • 152aera. 
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The seeds are depastured till the 1st of May, are then let up 
for mowing) and are afterwards again grazed until the leys are 
ploughed for wheat. 

Our Christmas visit enabled ns to see some Very good swedes 
in the ground) and a fine piece of Aberdeen hybrid and Green 
Round turnips being consumed on the land by the sheep. The 
wheat stubbles were in good order, portions bavidg been sown 
with vetches and trifolium, and the rest in course of preparation 
for the ensuing crops. Ten admirably well fed Devon oxen and 
oowct^ weighing from 12 to 15 score per quarter each, were in the 
stalls, and had that day been sold. The young stock were all 
on the pastures, receiving a daily allowance of turn^s and straw. 
The lambs were on the tuitlips, doing well. The breeding 
flock of sheep were on the pastures, and close upon lambing. 
Several of the ewes had cast their lambs, and this indifferent 
commencement culminated in the loss of a good many ewes 
before the completion of the lambing season. Our second visit 
showed us the autumn and spring wheat not looking very well, 
and suffering from the prevalence of annual weeds ; but on the 
occasion of the third inspection, we found the wheat crops had 
very greatly improved, and apparently were likely to pro\e 
prcKluctive. They were slightly affected with sed-rust. The 
beans were very fine, the mangolds forward; swedes verj 
straightly drilled had just been singled, and the turnips had 
been well put in. The stock were all thriving, with the excep- 
tion of one lot of lambs. 

The numbers of cattle, sheep, and horses of all ages on the 
farm wore as follows : — 

In Doccmbsr. In July. 

Cattle .... 03 ... 65 

Sheep .... 429 . . . 518 

Working Horses . 8 . . . 9 

Cattlr , — Seven Devon dairy cows are kept, and a pure Devon 
bull. The cows drop their calves about Christmas, and the 
calves run with their mothers for 3 months, and are then taken 
on hand and well done till the following spring. The heifers 
keep up the daily as the aged cows are fattened off, and the 
bullocks are made up to number 15 by purchase. The steers 
are sold fat* at Christmas as 3*year-olds. The last 6 months 
th^ are well fed, commencing with 4 lbs. of cake on the grass, 
and finishing %ith 12 lbs., and an allowance of bean-meal. The 
young stock have no cake or com on the grass. 

Sheep.^^The sheep are a good uniform flock of Dorset horns, 
the breeding ewes numbering 180. The system of trcatm^t is 
much the same as that already described in the report of Mr. Hose- 
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good’s flock, with the exception of the offspring reljin^ more 
on the grass land of this farm. Those ewes that turn again after 
having been with the ram in August, axe put to a long-woolled 
tap,^d their lambs are sold off iat instead of coming out as 
yearlings off the roots. The off ewes are sold Iat to the butcher 
in the summer, or^early in the autumn. The Iambs are shorn, 
and will average 2^ to 3 lbs. of wool each, the stock ewes 
cutting ftom to 6 lbs. per head. 

IhiceSf — ^The fences round the pastures are wild and 
rough ; and those enclosing the arable fields are of the character 
already adverted to, growing on their high and wide banks,, 
maple, sloe, elm, ash, and oak. There are no roads, with the 
exception of that approaching the house. 

Manures and Food Purchased , — The quantity of linseed-cake 
and corn consumed amounts to the value of ^0/. per annum. 
Supeiphosphate for roots costs 50/. a-year. 

^ CoUages and Labour , — There are nine cottages attached to 
the farm, three of which are thatched. They contain two bed- 
rooms each. 

The labour-bill averages 255. per acre, and has increased 5$, 
per acre within the last three years. The value of task-work 
has also rapidly risen. 

JmprovemeTUs , — The permanent improvements effected by the 
tenant on Durleigh Farm, in underground draining, subsoiling, 
levelling hedges, filling in marl pit, putting up wire fencing, 
and reclaiming bog, have exceeded a cost of 335i. 

The farm is economically managed; the crops upon it arc 
likely to be productive, and the stock is good. 


Mr. Gadd Davis’s Farm. 

Arable 125 ' 9 

Pasture 86 0 17 


Total . . . . 211 2 26 

Situation, Soil, Climate and Geology. — ^This farm is within 
^ miles of Taunton, in a westerly direction. It eombiaes a 
^.wixlare ai several soils, being situated at the jbnetion of the 
|imr ved sandstone with the dolomitic conglomeMte. The sol^ 
"IHS consists of clay and gravel, and the bottmn meadow-land is 
'#11 aUavial dqiosit on diem. The land is not natnially ridi> but 
|| jbas a stmag^ of character dial will prodnee good lesnlts in 
, iftiMi fur saperior mechanical cultivation. The climate is equal 
ic any in this favouied county. 
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Houie and Buildings . — ^The bouse is a useful and commodious 
farm residence, and, with its garden, fronts the approach through 
the farm. The fiffm-buildii^ axe tehind it, and are a credit to 
both landlord and tenant. They are built of red sandstone, and 
tl^ roofs are slated. There are double yards and open byres, 
as' well as separate feeding-boxes for fattening cattle. The ma- 
chinery has been arran^d with considerable skill and fore- 
thought, and is worked by a water-wheel. The motive power 
for working the machinery is at a distance df 180 yards from 
it, and is connected by means of a long spindle extending 
that length. The loss from this long connection is estimated 
at 2-hoTse-power, the power being eouivalent to 7-horse-power 
at the stream, while 5-borse-power only becomes available at the 
buildings. A fixed threshing-machine is used, and winnowing- 
machinery, chaff-cutter, pulj^r, and kibbling-stones are all 
conveniently erected with a view to the economy of space and 
labour. The finishing of the grain for market is done by 
separate winnowing, the power derived from the wateivwheel 
being insufficient to complete all the processes at the same time. 

Tenure ^ — ^The tenure is from year to year from Michaelmas 
Day, and the landlord agrees to take the tenant’s fixtures, with 
water-wheel and machinery, at a valuation at the end of the term. 

Grass Land . — ^The grass land is by no means of first-rate 
quality. A trout brook, which is a tributary of the Tone, skirts 
the bottom of it, and forms a boundary to the farm. By diver- 
sion, a copious stream of water passes also on the upper side 
of the meadows, and, after supplying the water-wheel, is then 
applied for irrigation purposes. The overflow of the yards is 
collected in a pond, and used in a similar manner. The under- 
drainage of the upmr and arable portion of the farm can likewise 
be utilised for flushing the meadows, by diverting it from the 
main drain on its entrance into the upper portions of the pas- 
tures. Bickford’s system of irrigation has been adopted, and 
has found -favour with Mr. Davis. The effect of water action 
on this land is apparently beneficial, but not so markedly sati^ 
factory as in those instances where springs are used nearer their 
origin, and where consequently the temperature of the water is 
biMer. 

The meadoyrs have a cold white clay subsoil, with occasional 
beds of giavfd. They have been drained from 6 to 7 feet deep 
at a distance of 200 feet apart, but from the rushes that still 
Twain the space between each drain appears to be too great. 
The whole of the gmss land has not yet been prepared for 
irrigation. 

An experiment with top-dressing has been tried this year, 
with apparently good lesuiu in each instance^ although, as the 
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gfrass had n6t been i&own, a definite comparison could not be* 
drawn. « 

One plot Was top^lressed with 50s. worth of Proctor and 
Ryland’s grass-manure. Another with 5Qs. worth of mixture* 
lOcommend^ by Air. Thompson in his essay on the * Manage- 
*ment of Grass Land;’ and another with 1 cwt. of nitrate of 
soda, 2 cwt. of kainit, and 4 cwt bone superphosphate. 

The fidds adjoining the bottom brooK are usually kept for 
hay ; but it is not an invariable custom to mow the same land 
annually. Top-dressing with soil and lime is to some extent 
resorted to, but irrigation is the principal resource relied upon 
for sustaining and improving the condition of the grass. A 
large outlay has been made by the tenant in levelling and other- 
wise preparing the meadows for irrigation. 

Arable Land, — The arable land is, generally speaking, very 
heavy. It is cultivated much on a four-course system, but 
without adhering rigidly to the rotation. The rotation some- 
times runs — 

Roots, Wheat, | Wheat. 


Barley is not often sown, and does not seem to do well on this 
soil. This season, as in many other places, the drought of last 
summer had here caused a deviation from the usu^ mode of 
procedure. The young seeds having partly failed, a portion 
of the old leys had been left do^n, and barley sown after wheat. 
Trifolium incamatum and \ etches are sown on about a third of 
the stubbles, and followed with common turnips, put in about 
the middle of July. 

JM€m0olds , — Yellow Globe are grown, and, as is also the case 
with the other roots, are sown on the flat. The drill is arranged 
io place the rows 22 inches and 18 inches apart alternately, 
the object being to facilitate hoeing with a trip|p»ifooted horse* 
hoe, the horse being made when performing that work to walk 
up the wide drill. 6 cwt. of bone superphosphate per acm 
in f^pUnd for all roots, and in addition farmyard^manure ia 
pl oui ped^tt for the mangold crop. 

Wheats — The White thick-set fessex variety of wheat is growth 

r id it is Mr, Paris’s custom to top-dress it in spring with. 
0rt pf nitnile of soda and 2 cwt. of salt per acm^' 

Acreage under respective crops this year : — 

Wheat 50 acres. 

Barley 10 „ 

Beans 5 „ 

Pint year’s seeds . . 19 „ 

Second year’s seeds . . 26 ,, 
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At our final inspection we found the girowing wheat crops 
improved, although not heavy ; they appeared to be suffering in 
a luighter degree from red-rust dian on any of the other farms 
looked over* The barley was not good ; but the beans, on the 
other hand, were strong and well-podded. The cftvers were^ 
weak, espec^ly those of the first year’s growth. Mangdl&s were 
a disappointing crop, considering the trouble that had been be- 
stowed upon them and the superior cultivation of the field they 
were on. Swedes were looking well, and the turnips were in the 
act of being sown on a good fallow after vetches and trifolium ; the 
former fed off, and the latter partly fed and partly carted awa^ 
for the horses. The vetches had been a very heavy crop, and 
the trifolium also was good. The live stock were all thriving. 

Numbers and description of stock 

Cattle 60 

Sheep . . 267 

Working Horses .... 8 

Pigs 4 

The cattle are of the Devon breed, and 17 dairy cows are 
kept. The young stock are reared, .as before described, and the 
steers are brought out fat at three y^ars old. 

The sheep are Devon Long-wools. The wether lambs are 
fattened on the turnips and swedes, and are sold early in the 
spring, the off-ewes being sold when ready in the summer. 

Fences^ RoadSj and General Neatness. — ^The fences dividing 
the pastures are constructed of iron, and are neat in their 
appearance. Those separating the plough-ground are the old 
Somersetshire boundaries so often before alluded to. Many of 
the old hedges have been removed by the tenant, and some 
alterations have been well devised and executed in the re- 
division of fields. The roads round the buildings have been 
made by the tenant, and every part of the premises is wdl 
cared for. 

Manures and Food PurchOMei. — ^Manures purchased amount 
annually to about S5f. for nitrate of soda for top-dreudbng 
grain ; and about 45/. for bone superphosphate for roots. 

Pood purchased costs about . , £65 per annum. 
Homshgrown Com consumed . 75 ^ 

Total £140 n 

CoHages^ Xohmr, ondf Ariliafiftif i p y r o w rnml S a -^There is one 
<^uttage attached to the farm. The labomvUll last year osme 
^ per aere; but ttie oslcidiidon for cider allowed is 

low. This ebowa an advance <m dm pmvioui year of nearly 15 
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per cent, but no increase on former Tears. The water-power 
much economises labour; and a proportion of the subjoined 
«xpenditnle on permanent improvements would perhaps in the 
ordinarT ww be placed in the general labour account, while in 
Ais case it4s calculated separately. 

Permanent improvements since 1865 : — 

^ Improvements to buildings, stackyards, bringing water-supply, 
and making roads, 408Z. 18s. 5d. 

Drainage of meadows (landlord finding pipes), laying out for 
irrigation on Bickford’s system, making wnking^ponds, level- 
ling banks and land, taking up hedges, and filling ditches, 
labour in laying down five-acre field to permanent pasture, 

290/. 

Outlay on machinery, 331/. 

The latter item perhaps scarcely fairly comes within the 
^tegory of permanent improvements. 


Mr. Thomas Hembbow’s Farm. 

^ A, B. P. 

Arable 79 0 14 

Pasture 123 3 8 


Total .... 202 3 22 

This farm is eight miles east of Taunton. It commences in 
the historic district of Atbelney in the marshes, close to which 
station a monument is erected in commemoration, of a victory 
over the Danes by Alfred the Great in that neighbourhood. 

This marsh is part of Stanmore, and adjoins West Sedgmoor. 
It is watered by the Ri\er Tone, which, together with the Yeo 
and the Isle, forms a junction with the PerrotlMP^he vicinity of 
Stanmore and Athelney Bridges, some short distance nearer 
the sea. The accumulation of water from the marshes is col- 
lected on eith^ side by means of open cuts, and is pumped 
over into 't)ie river by a fixed steam-engine. 

A rate of 10s. per acre is annually levied on landowners for 
original eiqpwses connected with this system of dbminage, and 
this sum is calculated to repay principal and inteiest in twenty 
jears firom the completion of the work. 

The maintenance of open ditches is paid for by a fro raia 
lory OM iho occupiers, and the yearly outlay varies firom 5s. to 
lOf. Jhsr acre. Landlord’s and tenant’s charges are paid for by 
The climate is to some extent afibcted by the 
mcdslMridrf ^ manfaes, but is on the whole salriMous. 
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The soil is of two distinct descriptions 
1st. The alluvial deposit of the marshland. 

2nd. A strong^ loam of a retentive character upon the *new 
red marl on the higher part of the farm above the marshy 
demsits. 

The tenancy of the rented portion is a yearly occupation fronf 
Michaelmas to Michaelmas, but 50 acresof die occupation are the* 

S rty of Mr. Hembrow. The house Ss a fine old ecclesiastic 
e, partially surrounded by an ancient moat. The thatched 
buildings are by no means commodious. The drainage from 
the yards runs into the moat, and is carried thence by means of 
a ditch to a meadow beyond. 

Grass Land . — Most of the pastures are in the marshes, where 
the alluvial deposit is some 6 feet in depth. The water is not 
perfectly removed, otherwise this grass land would rank in the 
first order of pasturage. As it is, it will feed, and it carries, 
large quantities of stock of all descriptions in the summer 
months. It is never manured, and its capacity has not been 
found to decline from constant grazing and mowing. A goodly 
proportion of hay is secured from it from year to year, and it 
proves a useful auxiliary to the upper part of the farm in every 
way. The pasturage round the h(;]^|^ is good, but quite different 
in its nature from the marshes. No rule exists as to always 
mowing the same fields. 

Arable Land . — ^The arable land is chiefly confined to the 
higher parts of the farm. It is a strong red soil of a retentive 
character. The subsoil is clay uith occasional veins of gravel. 
A seven-course rotation is adopted — 


Roots, 

Barley, 

Seeds, 

Seeds, 


Wheat, 

Beans, 

Wheat. 


The clovers arc sometimes left only one year, when a Iftger 
prorortion of cereal and leguminous crops is taJken. 

The farmyaid-manure is applied for wheat and heani, and 
the latter are planted 20 inches apart for horseJmeiilg and 
thorough cleaning. Nothing but broad clover is sown for 
seeds, ud they are always mown ontoe, and not inftequently let 
ttp again and hart'etted for clover seed. 

The sjfuieage in roots is small, from 7 to 10 acres. It Is 
mvided into roar sections. Tht? stubbles are fidlowed and left 
tere on two of them for mangolds and early swedm ; one is 
ducted to the growth of a coOme of acres of trUbUum* and the 
other enables a small breadth of vetchm to be Common 

turnips follow trifoliom and vetche»i Ond ow •own on the flat 
TQZf. XL-H9. B. 2 Q 



5M l^mmsekUn fiBorm-JMza Comp^Um^ 187&' 

20 inches apart. The whole of the grett oi^ps are carted off 
for the horses and stock at the bniMingPy and the roots also 
coiyie to the premises for the support of the live stock in the 
winter* 

Acreage iti respective crops, July 1875 : — 

Wheat .... 30 aeres. 

Barley . . . • 14 „ 

Beans 13 99 

Clover .... 12 „ 

Roots 7 „ 

At our last inspection we saw good fields of wheat slightly 
attacked by rust, and thick and finely podded crops of beans. 
Bealey was not quite so satisfactory* Broad clover was a very 
giNsat crop. . Mangolds and swedes were doing well, and comiiMm 
turnips had been recently put in the grou^ The land was 
dean and well cultivated ; the stock were aumeioiis, and on the^ 
whole looking well. 

NuacsBBS AND DsscBiFTioN ov Stock ou Stokb St. G&xgoby Fabu. 


December, 1874 

T- 

Ifaj IDth, 1875. 


— 


— 


Cattfe 

.. 5t 

OAttle 

.. .. 88 

Sheep 

.. .. 12G 

Sheep .r .. .. .. 

.. .. 119 

Verking Hones .. 

.. .. 7 

Working Horses .. .. 

. • .» 7 

HmIes and Colts .« .. 

.. .. 5 

HnckH iind Colts .. 

One Sow (and Pigs) 

.. .. 6 
.. 1 


The dairy consists ol eight cows. They are roomy Somerset* 
shire Devons with a gtxxl deal of quality. A compact and 
ttsefiil Devon bull is a ho kept. The calves are weaned at 
9 days old, and hand-reared for 4 months, after which they 
take their chance on the pastures. After the cidWh are taken off 
danivtlia mmB are used lor dairying, butter and balf-Cst cheese 
being made. Most ol Mr. Hembrow’s stock is bought in, tha 
Mur (|uke insufficient for the capabilitiee of the fium. 

T3m yw w u p stock are kept in the winter on hay and a fow loots, 
and na«tiho aammer are grazed on the marsh^ and ultimately 
iatlaff off than at 3*years-olcL Older beast# aie boagbt*in in tbs 
#|srssu|; and fod off the marshes. This will account w the differ* 
dlcNt m the lumber of cattle on the farm in December and Mby. 

na bongbt-in as lambs in August, winleatkepb md 
SaO 0 B^ OcoasionaUy 

of yoarliaga may be made in the spaing foa ewniner 
llldliff ^ ^ ^ Membrow’s aheqp were iJoraet Homb a«A 

ili ijiaiiidiT Oeuen Idmg-wook. 
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The working' hoMee were very mefnl^ and the oolts seemed 
likdy to prove valuable. 

The fences were made the most of, and better managed than 
<»! many of the farms seen. They were, however, of the 
Somersetsfaire type. Hedgerow timW prevailed very much, 
and reodered it more difficult to keep the hedges in go^ order. 
The premises and stackyard were very neatly kept 

No outlay is made in artificial mannm, stnd next to none 
on foods purchased. The marshes are supposed to do every- 
thing. 

There is one cottage attached to Ibe farm. Labour is 
abundant in the district, and the rate of wages is from 12s. to 
15s. per week. 

Some of the land has been dnnned, but a good deal remains 
to be done. That accomplished was done at tlm tefiaat’s expense, 
the landlord finding the pipes. 

The farm is economically and well managed, and is a fair 
specimen of a self-supporting farm that does not deteriorate, 
partly owing to good cultivation, partly to inexhaustible grass 
land. 


Mb. J. R. Keekers F.vbm. 

Arable . • • • 81 acres. 

Pasture .... 166 ,, 

Hill pasture ... 78 „ 5 miles distant. 

Total . . . 325 ,, 

Situation, — ^This farm lies about 7 miles north of Wells. 
It rests upon a table-land which forms a sort of lower range of 
the Mendip Hills, and is at an altitude of 450 feet above the 
level of the sea. The soil is kindly and friable, on di^unction 
of the Limestoiie shale and the Lower Lias shale. The rock 
lies immediately under it at a dwth varying from 4 so 6 
Inches. The climate is severe and CMMokwaid, and the ndnfall 
•excessive. The seasons are a fortnight later than tfaosa of the 
Bridgwater and Taunton levels. 

The tenure is a 21 years’ lease, and the covenantr am fair, an 
allowance being made far artifi^al mamies and foedingiwtaffs 
used the last year of the tenancy. Thia is the only esso that 
came under our notice in Scmieiwrtddm in which dm principle 
of tenant-right was acknowledged. 

The house and buildinmi are good. CSbaff-cuttiiig, pulping, 
and coin-grinding machitiexy are sttkaUj arranged, and am 

2 Q 2 
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worked by a portable enpne. This eng|be is also used for 
threshing, Mr. Keene possessing a moveable threshing-machine. 
A large lambing barton at the back of the old buildings has 
recently been erected by the tenant, with the stipulation that 
he shall be allowed its value at the expiration of the tenancy. 
Considerable outlay has also been made on the older parts of 
the building at the occupier^s expense. The drainage of the 
farmyards escapes into an adjoining pasture field and is there 
distributed. 

Grass Land. — Seventy-eight acres of grass lies a distance of 
5 miles away on the summit of the Mendip Hills. It is essen- 
tially h^l pasture, an<l is only available as a sheep-run in the 
summer months. The pastures on the home farm bear a good 
fiaice and graze well. They are better than the appearance ot 
the soil would at first sight indicate. Ten acres are dressed 
yearly with a mixture of manure and soil, or lime and compost. 
The land is mown and grazed alternately, and 60 acres me 
usually kept for hay. Watering-places and drinking^ponds have 
been arranged with considerable skill in the various pastuios, 
and have been a heavy source of expenditure to the occupier. 

Arable Land . — No restrictions on cropping are cxactcMl. Tlie 
system usually adopted is — 


Roots, 

Barley seeded, 
Seeds glazed, 


Seeds mown 

(aud g( net ally broken ii]> for mubtanh 
r&]>o, or common tuniipH), 
Wheat or Oats. 


Wheat loses plant if sown alter the firsit year's s(v<]s, and 
under ordinary circumstances does not thrive, the distrii't being 
too high and the climate too cold arul wet. 

Barley is not sown until the end of March or beginning oi 
ApiiL Ten pecks of seed are allowed to the a^, 

Omrs. — The young grasses are sown at thrffllte of 12 lbs. of 
ejkfweZf 8 lbs. of trefoil, and ^ a bushel of Scotch rye-grass ; or for 
tmes years^ ley, 2 lbs. of white Dutch, 2 lbs, of plantain, 5 lbs. of 
3 lbs. broad <*lover, and 1 bushel ol Pacey’s rye-grass. 
tOWs.— *The district suits oats better than any other c'creal. 
Bbek tHtarians are grow. The crop is sown about the middle 
Marchy and frenerally proves very productive. As much as 
idjpedts of seed is sown to the acre. 

BeoU. — Fannyard>manure is ploughed-in for both mangolds 
•ad nredes. 

(the Yellow Globe variety ) are sown ia Aj»il ; 6 cwt. 
of salt and 8 cwt. of Proctor and Hyland's manure are appliotl 
They ere sown on the flat 19 inches sparty and horse 
and iMUid^oed after ooming up. 
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Swedes are sown Ate beg^inning of July,^aad common turnips 
after vetches on about a third of the root-course. 

The roots are sown with the liquid-manure drill, and 3 cwt. 
of 'superphosphate per acre. The vetches are chiefly fed on the 
land by the ewes and lambs, but a small proportion is removed 
for the working horses. 

AgRBAGE UNDEB BESPEOtIVB ObOVS* 


May. 18Y6. 

JuUf or to fbUov. 

acres of barley. 

28 barley. 

17 „ of onts. 

11 „ oat*. 

9 „ 2 years* olover-ley (mown). 

tape, wemsm turnips, and 

7 „ 1 year's seeds (mo^Q). 

7 „ seeds. [mnstaxd. 

13 „ fallow (after oats). 

ll „ swedes. 

mangolds. 

4| „ mangolds. 

5 „ \ etches. 

5 „ swe&s, oommon turnips. 


Our ultimate inspection showed us some very good crops of 
oats, some fair crops and one strong piece of barley, and good 
seeds. Mangolds had suflered a check, but were recovering, and 
swedes wore hoed out and doing pretty well. The vetches had 
been very good, and swedes and common turnips were coming 
up on the ground from which the intermediate green crops bad 
been fed off. The cattle stock looked well, but the lambs seemed 
to have been rather pinched. 

Quantities and description of stock — 


Cattle 64 

Sheep (>34 

Working Horses .... 4 

Colts and Harks .... 4 

Pigs . 48 


One of the most interesting features on this farm is the dairy 
of 36 milky-looking well-bi^ Somersetshire Shorthorn cows. 
They arc timed to calve in February or March, and all but 13 
of the calves are disposed of a few days after birth at 25s. each. 
Those selected for rearing are 10 heifers and 3 steers ; they are 
kept on skim-milk and linseed for 10 weeks, and then get an 
allowance of 1 lb, of linseed-cake and meal mixed per day each, 
with a litde hay, and are turned out to Mass. The heifers are 
bulled at 15 months old, and the bullocks arc sold at 2^ years 
old off the grass as good stores. The clfaft cows are realist in 
October or November. They are dried in August, when the 
young heifers are coming into the dairy, and are therefore in 
good condition for the graxieni of the lower districts. My 
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calloigiie^ Mt. latde. apfslu higUy of tiie kitenial aiTaiigement». 
and management of the daily. The deify com axe not allowed 
to ma on the «ame ground as the ahaepu 

A jauAhaf ^pedigree Shorthom boll ia now being used. 

The flock of ewes is croee-bied. A Hampshire ram is first 
used for 2 years, and a change is then made for an Oxfofd Down 
or a <!!!otswold for a simihir l^i^h of time. The lambs run 
before their mothers on the reties while they last, and then 
le c t W Mfse is had to the seeds, pastures, and mustaxd and rape till 
the earlier turnips are ready. They consume half these and half 
the swedes on the land, the wethers running first and the stock 
ewes bringing up the rear. The wethers are allowed a lb. of 
mixed corn, and linseed and cotton-cake, from^e period of going 
on the roots until the following shearing time, when artificial 
food is discontinued. They are sold for grasing on the marshes 
sn July, and are brought out very quickly from the lower pastures. 

The stock ewes and the chilvers retained for stock are sent to 
the hill pastures after the lambs are weaned. The off ewes are 
sold in August or September for stock purposes. The ewe or 
chilver lambs that are intended to recruit the flock are wintered^ 
off the farm in accordance with an old custom of the district. 
Tbi^ are sent away from October 12th, and r^ain on the farm 
tp which they are consigned until the 6th of April following. 
Shearing commences June 1st. The tegs clip about 7 llw. 
each and the stock ewes 5 lbs., making an average of 6 lbs. per 
sheep on the whole flock. 

JVyx. — Three white Somersetshire sows are kept. They are 
crossed with a black Berkshire boar, and the numbers fed are 
made up by purchase. 

JFineeSf ^c , — ^The fences are for the most part stone walls built 
of loose stone. The larger part of them are about 4 feet 6 inches 
high and 18 inches wide, A fcw.are double enclosing 

p bank of soil, upon which a few thorns and trees are grown for 
iflaller* The base of these is a couple of feet wider than their 
tajp^ say 6 feet to 4, and the earth forming the bank having 
iMm taken frqm either side of it, the fence fbnna both a good 
aheltrr and bPondaxy. The stone walls praaent a neat but rather 
bleak appearance. Those adjoining the entrance to the house 
and along (he main road are built solidly wiA mortar. A few 
4pdck hedges have been planted, and are growing wdl. 

Art^eial Mlsinurt$^A>xiB superphoqihate for foots averages 
per annum. 

JFM IhtrekoMed^Linweed-' and cotton-cake^ c9oni» and meat 
ae etag e 147/. per anmun. 

JSbm grmm Food amiumed*---4iotMf badey^ paaa, and taiK 
wbsai naifenge 1251* lOf. per a imum . 
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Canoffes md tMam\^Thne me no ^(^olloges oonneetod with 
the bam^ msti lihe no a n eet leiideiiee is mile distBunC* 

The milking is done by men, and the labour-bill of the farm 
amounts to nearly 1/. per acre. Labour has iiisseased about 
10 mr cent. iiif*5 yeaisu 

Permanent Improvements . — The average outlay fee annum on 
permanent improvements the last 5 years has been 62/. per 
annum, irrespective of the calculated labour payments. 

Mr. Keene’s faim is almost exclusively devoM to the brew- 
ing and rearing of stock, and the production of cheese and 
other dairy pr^uoe. Nothing is sold fat, exoapt the cheese. 
Looked at in all its aspects, this farm is unique among the com- 
peting holdings. 

Mb. Jaubs Mead’s Fabk* 

Arable land, 192 ; pasture, 38 : total, 225. 

Situation^ SW/, aim Geology. — Mr. Mead’s farm is an exam- 
ple of another distinct ty^ of agrictilture in Somersetshire. 
Situated 8 miles east of Taunton, the greater proportion of 
the land is of a heavy nature on the Lower lias shale. The 
Lias rock lies from 2 to 4 feet beneath the surface, and the 
whole district surrounding Curry Mallet is qustried for this 
stone, either for bnilding purposes or for making lime. At 
two miles’ distance, in the neighbourhood of West Sedgmoor, 
about 50 acres are held. This is chiefly plough land, and is* 
barely safe from flooding, indeed it is sometimes under water. 
Its nature is peculiar, being something between alluvial de- 
posit and peat, and, as was remarked by my colleague, Mr. 
Onthwaite, it is that sort of land that wes e winter to get 
well saturated, and a summer to become thoroughly dry again. 

The climate is early. 

Tenure. — The tenure varies. Part is tsken on a yearly 
tenancy, and past is held under Mr. Mead’s brother, who, in his 
turn, is the last participator under a three-iife lease, granted to 
his grandfather by the i)uchy of Cornwall. 

Houses and Buildings . — ^Tne house, which is slightly superior 
to a cottage, is in the village of Curry Mallet, and some inferior 
buildings are attached to it. 

Irrespective of the Sedgmoor holding, the farm is very much 
ssaHsied^ and the fields am detached. Adrive of about 2 miles 
wasrequired to seethediflefent fields on the homeAm, and one 
of an area of 2 aores em m acta d wWi it, which was not visited, 
lies, we believe, a distance of 10 miles from the homestead. 

Oraes land is only 30 acres in extent, and 

it^grased by cattle pumhined in the spring. 
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AraU^’^The land jis of a heavj cluuractiir. 
not particolar respecting rotation of crojqping^ ^ 
sometimes 


Beans, ^ i 

Wheat, 

Wheat, 

Barley, 

Roots, 

Seeds ; 

Beans, 


Wheat, 1 

1 Wheat, 

Roots, 

Barley, 

Beans, 

Seeds. 


Mr, Meed is 
The fourse is 


The farm is not adapted for roots. It is essentially wheat and 
bean land, and the continued successful return in these crops on 
this farm is something remarkable. 

^he system pursu^ year b\ year is to cultivate the land 
deeply and well, and to manure it with a heavy dressing of lime 
before taking a crop of wheat, or beans, or barley. 

The lime is manufactured on the farm ; and the limestone 
being directly under the soil, no cheaper method of manuring 
could be adopted. The expense of its cartage to the Sedgmoor 
land is not oi very great moment, and the effect of its applica^ 
tion is very marked. 

The wheat and bean crops arc sown 8 inches wide, and have 
to be hand-hoed twice in the spring, otherwise chickweed (which 
« grows very rapidly), groundsel, and other noxious plants, would 
overpower or materially injure them. The wheat is top-dressed 
in the spring with 5 cwt. ol concentrated manure to the acre. 
Roots, which form a small proportion of the rotation, are con- 
sumed by the purchase of a few cattle in the winter, and these 
tread down a portion of the superabundant straw grown. The 
clovers are mown and fed b\ purchased sheep. 

Acreage in respective cro])s, July 1875 : — 


Wheat 

• 65 acres. 

Barley 

... Jo * „ 

Oats . 

. . . 13 „ 

Beans 

... .lO ,, 

Clovers . 

. * • 12 ,, 

Roots 

. . . 17 ,, 


When last seen, the wheat crops were exceedingly beavyi but 
mdkfWK much from red-rust. The beans were also unusually good, 
and umll podded. The barley was good, and the roots were up, 
but not rezj forward or regular. Fourteen Devon bullocks hM 
bcNnr psmdtased afte^ Christmas,aud were being fed off the pastures 
mA 4 lhs» of linseed-cake each per day. Two hundred wodMVS 
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had also heen bought, and fatted on the seeds. The farmjard- 
manuiugfiiade was small in quantity, and of an inferior quidity. 
The excess of sfaraw was being sold off at remunerative prices. 
There were 7. working horses on the land. 

Fences are i!|uare-topped. They were closely brushed and 
kept free from wceda 

Manures and food purchased form an inconsiderable'''item in 
the year’s expenditure. 

Labour is drawn from the district of Curry Mallet, and amounts 
to about 300Z. per annum. 

This farm affords food for redectiuii ; and, perhaps, had he 
been here inspecting, the scientific reporter recommended in 
some quarters as being essential to tlie embodiment of a farm 
report of any value, might have elucidated some hidden mvstery 
useful to the agriculturist. Be this it may, notwithrtand- 
ing the old proverb that Lime makes the fathers rich men and 
the sons ])oor,” the fact stands out pre-eminently that its con- 
tinued use for many years on this land has not produced ex- 
haustion, notwithstanding the heaviness of the crops grown, the 
sale of a portion of the straw, and the return of little or nothing 
to the land in the shape of manure, with the exception of top- 
dressing for wheat and the lime used. How long this will 
last remains to be proved ; and 1 can only attribute the con- 
tinued successful growth of crops to a condition of soil, in which 
the^ elements of fertility exist to a large extent, but lie dormant, 
or in inaccessible forms of combination, until rendered available 
by the superior cultivation Mr. Mead practises, assisted, probably, 
by the stimulating and mechanical action of lime, and with the 
contingent advantage of a genial climate. 


CONCLUfilON*. 

1 have particularised somewhat fully the methods of manage- 
ment adopted on the prise larms, Ixhususc sound principles 
being first acknowledged, it is attention to minutiae that in a 
large measure insures success in agricultural matters. At the 
risk, therefore, of being tedious, the detailed descriptioas will, 
1 trust, be move serviceable to the younger reisers of the 
‘ Joumad * than if curtailed to a simple statement of results. 
In the case of the Hill Farm, the system of primary reclamation 
and the subsequent course of cropping were novel to myselii and 
may U of some inteiwet to others. , . 

A few observations may be called for from the &ct8 already 
described. CotupaiisDns are proverbially odious ; awd a ^at 
authority once stated that «« nothing was so fallacious as iacts, 
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except figuM atill I have vetetaml to ootti|Sle l9ie followings 
Table witli a riew of showing the existkig ^ m ferenoei ^ and, to 
some eztentytiieBtock-bearingpower of each ibxtax^p<ntedupon. 

Quiimvr sad DmoupTios of 8mx to e?ei 7 lOO JMb of Land under 
Gultivatkni m the County of Somenet, 1873, m Englsndi 1874» and on tho 
undermeotioaed Farms, July, 1875. 
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* ^nSi eduinB a computed one unbroken c(dl being ■■ SB avsaffitbonied uolmsl, iitd 

saaeptoUMWDeeqolTelent. 


Looked at anp^dally, these data would be apt to lead to 
owau e o a e oonclusions, but read between Kites thejr admit of 
■dBkseiit doduetiona 

' The tme meat-podueing rapaci^ canafll ke •aeuNtely 
lUm s ah aa^ kgr Uie value of the fignm in tlin >aiwle>Bd achednlo. 

fktsb haiQaaae kS'Seaie aeatMeas, aa in ^ ease of Mr. Hem> 
UMpds aiuB.1lBraUaek ettke time taken is at the uMkximuB, the 
yWiiWiea haiw do buy hugely in the spring', and Aitten and aril 
jiiradMaiMk^ kefeie riia winter. 

AgaiiifVriiaie a breeding etookwi kept, the cii ipriB g ef wkiril i» 
iikWkriHitW fdirtmi» as iitlm system pauwM^Iir^KiaaDe 
me ISl ttnnjiarinn. die fetunn diow an undue p ia pon de t u a e e in 
fai iwir ctf Ihf krffi-Yf On ike ether liairi,lMida and desks Itmi 
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Attd^lBcl 9 ^ eMto » eontinnai Hrtmin en the &nii, and relatively 
fom ajiBtttch greater baxde% heed lor head, than lueder the 
<meiataaioaabflto ITheeohitioaoftfae^iieition 

euct poweii^f^p^^ of each farm under eaiitiiig circam- 
atanoea wcycJB be ex treme ly cemriex, and the ootudimciaa amved 
at highly probkematical $ neverthaleta, the eteekdiearinf capacity 
evinMd by theae Somefaetahire iBorma, aotwithatanding the ano* 
malies refenM to in the bases of computation, seems todetermine 
itself very much aocordiag to &e acreage of the axaUe land as 
oompaied^ to pasture. In most inatanoes the numbers of stock 
returned increase in proportion rMffki paature-laiid exceeds the 
tillage. This, I repeat, may beaecotmted for pardy by die in- 
cidental circumstances sdluded to, a fact that beam out in some 
respects the truth of the aphorism quoted; it may likewise 
be attributable, in some degree, to the well<^nown fertility of 
the gross land of the county, and it will probably, in no small 
measure, be found to arise from the excellence of the arable 
culture wh^Pe the returns are highest. 

Viewed from every aspect, the returns of these ftums appear 
satisfactory by comparison, and are creditable to the occupiers. 

Whether the increase of arable culture is in time to come to 
be the medium of a large augmentation of meat production or 
not I cannot venture to prognosticate ; but the feet of the large 
percentage of additional oaday per acre in the laboui^bills 
of the various ferms already referred to, typical, no doubt, of 
identical results in other directions, coupled with other diffi- 
culties in obtaining satisfactory profits from arable culture, have 
been instnuneiital in causing a considerable area of land to be 
laid down to permanent pasturethrooghout the county of Somerset 
in the ooune of the last few yesn. This, in a county where 
roots am so readily ruaed, and intermediate crops so satisfac- 
tarily g^rown, aa am s the more surprising, except fimm the fa^ 
that increased prediMtion involves a larger outlay . But this 
outlay ahoidd be prohabia, and the supposition feat it is not 
mav, possibly, be paemature; it t h arsfe r e aaaaui to me not alto- 
gether improbable that the present etateaf fhiags has baea btought 
about quite as auudi from the soaoBwhat stnunad selatioiis that 
base of late naiated betw a a n employers and em]doyeim 1 lmMtgb 
tha ineieaaad wages of lha labouring population. 

Oao or tipo more points call fer a lumark. 

The existing coatoma are extseaaaiy variable and inoommo- 

dioas. Possibly auitad to the times they wmamagod for, 
am now alm g a t bs i pad of nalma with the spirit of the a ge. Tto 

of an bmaoiiam taiiawl hofiim a mglit of 
of obc aaonlho poor to tba cmaplolim of the oatg^’s 
ondtbelaglarbgMngtke powm te jmiaain fe 
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the bolding kix months afterwards, cannot work Janxmom<;pxulyj 
and must be^ 1 imagine, fast falling into disuse. It is to be 
hoped that the carefid consideration lately aocppltd to the rela^ 
tions of all connected with the land will ename^inere workable 
^toms to be introduced ; and at the same time ww found — ^for, 
in its neariy total absence, 1 can scarcely apply the term extend 
— a system of tenant-right suitable to &e different districts of 
the county. * 

The use of improved implements was observable on most of 
the farms inspected ; and that of reaping and mowing-machines 
is gradually extending, being accelerated considerably by the 
augmented value of labour. Steam-cultivation appears not to 
have made much progress, and I should imagine will not do 
so until the accessories to its profitable use are more developed. 
Take it altogether, Somerset is not a county to be thoiougbly 
worked by this means. We only saw one set of steam tackle 
during our tour, and heard of no others being used ; but we are 
glad to find that Mr. Robert Neville intends starting a set of 
double engines in the neighbourhood of Butleigh. 

The custom of underletting the dairy seems wrong in prin- 
ciple. By its adoption a second middle-man is intioduced 
between the landowner and the consumer, and, theoretically, 
either one of the lessors or the public must suffer. Taking a 
converse vieiiv, the principle is precisely the same as that in- 
volved in letting land at all, and if found to answer in the one 
cagBf may be worked advantageously in the other. It may fairly 
be argued, and it docs not take much practical knowledge to be 
aware^ that such is the fact, that undivided attention, and the 
direction of individual exertion on its own account to any par- 
ticular branch of industry, will produce more tangible results 
than* can be obtained through the intermission of agency ; and 
liance, let principle be what it may, practice satis&es us that 
tite system is not altog<rther unsound. On mixed 4Bhi8 a variety 
4>£ work must be superintended and attended to by the occupier ; 
'and daiiying, requiring as it does a great deal of direct super- 
i|i|«^n, if pot kctual co-operation, is apt to become less remune* 
,jmve in lha hands of a general good farmer than in those of 
u, person iwli||ltasakes it his special business. Of course there it 
much* to bb siud on both sides ; but until the prindde of direct 
supply is megm clearly developed and more ably administered, 
it la difficult wholly to condemn this system. 

Ope word mp^ng book-keeping. Most of those visited 
Itad m Intelligent idea of their afiairs, and could show dearly 
thdpt iwbnviis OB the various descriptions of crops and stock. In 
sevml Imtaboces < Warren’s Farmers’ Account-book’ was used, 
in wldcli subdivisions of the principal items' of the farm sre 
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provUM la others these subdivisions vrere made in 

aoeo]Man5ewltii the views of the occupiers. Stock and granary 
books were, as a rule, also kept* Beyond this, in the present 
position of it ii difficult for the farmer to go ; atrue 

system shoimg the exact letum on erary item of farm pro- 
duction requires an amount of calculation and trouble utterly 
incommensurate with the total proceeds of a farm* 

Nothing more remains to be added, except our acknowledg- 
ment of the courtesy we received from each and all of the com- 
petitors during the different inspections. Whatever changes may 
be going on around them, the unoslcilitations and genial manners 
that English farmers are a^^npedited with have been 

fully developed, and remam st£U unimpaired, in the favoured 
county of Sonua^t. j 

E. Little. 

T. P. OtJTHWAITE. 


XXI. — Report on Hue Exhibition of Live-Stock at Taunton. 

By C. B. Pitman. 

That the Society’s visit to Taunton would be a financial success 
had never been anticipated ; but its pecuniary loss would doubt- 
less have been fifty per cent, less than it actually was if the 
weather had remained as fine on Wednesday and the two following 
days as it had been on the Monday and Tuesday. The torrents 
of rain which fell during Tuesday night and continued over the 
following day until Thursday morning, reduced the yard to a 
most pitiable condition ; and it argues much for the pluck of the 
West Country people that the attendance was not even smaller 
than the turnstiles showed it to have been. This contretemps 
— ^it is bail tci borrow from the French, but here we have a 
word most aptly designating the thing — ^was all the more to 
be regretted as the yard was beginning to fill reiy well, for 
on the Tuesday there were nearly 2000 visitors more than on 
the corresponding day at Bedford. Moreover,* all who were 

S resent at Tannton will admit that the Society could not ha%’e 
ad a better site for the Show ; and it was generally agreed that 
the yard was the “ prettiest,” excepting, perhaps, that at Canter- 
bury, in which an exhibition had ever been held. The beauty 
of the vale of Taunton Dene is proveibial, and the town of 
Taunton is situated in the most beautiful part of it, while in this- 
part of Somersetshire, at least, agriculturists have not been back- 
ward in leamiug the lessons which it Is the Society’s business to 
teach. Much Sf the grass land near Taunton lets for 5/. or 6/. 
an more, and it waa upon some of this land that the exhibition 
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took |4oce. The ioil is a good dsep loam ; 4id tkUH|:i^ cp for 
M adtaMtags^ tkat the water dndiM aaW with emnpairatire 
raptdhj, w hanmi j if it had been good old Weat^CoailtxT claj the 
j^ard would tore been little bewer than a bi§ to^ednesday 
-aftemooBL The elTorts made by the Tanntott to give the 

4Society a befitting W^coine never lehmed, &owh the Lodal 
Committee had many difficulties to encoonter. Wnen the Show 
^ op e n e d , at 9 o’clock on Monday morning, the yard presented a 
meat attractive spectacle, and one of Ae sights which most 
stradk tihe great majority of visitors was the handy way in 
wiiieh the varions defmrtments were arranged. The implement* 
rtieds, mnning both right and left of the central avenue, stood 
neavest to the main entrance, the cattle were beyond them to 
the left, and the sheep and pigs opposite the cattle, to the right 
of the central avenue. Further still was the large horse-ring, 
behind which, and quite removed from the noise and bustle of 
the^crowd, were the horse-boxes. These were roomy, lofty, and 
well-ventilated, and seemed to be the model of what boxes pro- 
irided for the temporaiy accommodation of horses at our Shows 
should be. 

The duties of President, daring the Society’s visit to Somerset- 
shire, fell, as it was only most fitting that they should fall, upon 
Laid Bridport, who has done so much for the agriculture of the 
to which he belongs, and one of wboss last acts during 
his year of office was to enlist, as a Gofvmm of Ae Society, 
His Royal Highness Prince Christian. Lord Bridport was 
able to announce, at the General Meeting of Members held in the 
yard, that the number of Members had increased very considerably 
siiioe he became President ; and I would fain hope that the visit 
'of the Society to Taunton, disastrous as are the recollections of 
the three concluding days, may be instrumental in raising the 
total to something near the 10,000 at which Lord Bridport 
nrlahes to see it stand. 

It would be too much to sa^ that the live-stock exhibited at 
Tamiton came up to the very high standard of excellence which 
ho^beut ceeched at some previous Shows ; but the ca^e and tim 
■4itoeep ireiv tyr no means a bad lot, though there was a marked 
IlSiilf jakambers as compared with Bedford, Hull, Cardx^ 
MiMl4dwMMiait«diibiti<His. There was a not len eoBndnraUa 
ia 'Bm munber of hones and jugs ; and while the total 
ontgiM of Ji^switock at Bedford were 1527, oaiy 1006 head 



Honw. 

1 cum. 

1 e. 

1.. 

BedftsdiCtW) .. j 

412 

408 

4ft« 

22« 

>• j 

232 

MO 

8M 1 







That have beeaagjmt falling off hfihortee waa 

npt forprisiag, for SomeriotebUe and the ioath-^oeteni ooontiea 
are not and naver have been famoua Cor their hone<-bieeduig ; 
but it might haiesll^n ei;|»ectad that the Devons and the Hero- 
foe^ would uroster in gr^ iovQe» and that the Somenet and 
Doiset Horn% the Dartmoofs and the Eamoors would have 
helped to make the show of sheen huge one* It 

would seem» however* that* with the sitsfed e o nu i t in ns of tsaveh 
we must no longer expect to see local breeds of cattle, sheep, w 
pigs showing the boldest front in their own distdaUa, and it 
would probamy be no exaggjsxatioa to aaj t^ as good Devons 
aie bred in the Midlands as Bristol, thengh it did 

haj^n that at Taunton aestjy^ai} the prises in the Devon 
classes were won by West Coantijrmeu. We no longer look to 
•Sussex alone, or even chiefly, fbsjthe flower of the Sc^downs, 
and not one of the four first prises for Berkshire pigs oSdied 
at Taunton went into the county from which thja oread takes 
its name. With horses the case is very differeiri* Whether 
because the owner of a horse which has anything approadiing 
to good looks about it likes to enter it at the SocietyV Show, or 
Irom some other reason, there is always a strong propention of 
horses belonging to residents in the district ; and it follows, 
therefore, that when the Show is held in a great hone-breeding 
district, such as that within which Bedford is situated, there is 
invariably a strong muster of horses. The contnogr is die case 
when the Society comes' into the West, where there are probably 
fewer horses, certaiidy fewer good horses, than in any ot^ part 
of the kingdom. At Taunton, scarcely a fifth of the 235 horses 
entered were the property of persons residing in Somenetshire ; 
or, as I may say, taking here and giving thei^ less than fifty of 
the whole number exhibited were br^ in the county. And 
even they failed to take their due proportion of prizes, for they 
careied off but ten out of the eighty«seven ofifered for compe- 
tition ; four firsts, four seconds, and two thirds. Moreover, the 
expense of transit from more distant parts of the country in 
which horse-breeding occupies a considerable place in the agri- 
culture of the district must have served to keep the numbers 
down, for the railway companies do not make auy reduction q( 
their ordinary Cues to the Show, and but little for the return 
journey. 


Homes. 

It would saaroely be too much to say that in Somersetshire 
the thoroughbred is almost as unknown as the Dodo ; and this 
being the case, it is not siuprising to find that the breed of 



hcmeg j^enerilly bad tbroughont the eonfity. Say what we 
will againat Ihe modern system of lacing, there can be no deny-- 
ing the fimt i^at a few ^od thoroughbred stldlions in a district 
do much toWaids leavening the whole lump ; and for this reason, 
if for no other, it is to be hoped that some of the landowners 
in the comity of Someroet will enable their tenants to share in 
the benefits of Lord Calthorpe’s fund. For obvious reasons, the 
Society, itself engaged in the task of endeavouring to improve 
our bre^ of horses, was unable to become a subscriber to this 
fond, which, from its very nature, appeals to private enterprise. 
Nor is it veiy muchito expect that a hundred gentlemen should be 
found willing to pay the sum of 1002. for five years, in order that 
an experiment, which, if it succeeds, must confer lasting benefit on 
the agriculture community, should have a fair trial. There is no 
lack of money in the county ; and the largest landowners, man} 
whom were present at Taunton, were enabled to see for them- 
^sdhres how poor a figure their county made in one of the smallest 
and most indifferent shows of horses which the Society has had 
for mai^ years. Some five-and-twenty years ago races were 
held at Taunton, upon ground not very far Irom that on which 
the Show took place, but they, together with several other 
raoe-meetings in the county, died out for want of support — 
one sign, amongst manv, that the breeding of horses was but 
little cultivated. The limited number of local entries helped to 
make the show of horses smaller even than it would otherwise 
have been, but the difference between the Bedford total of 412 
and the 235 entries at Taunton was too great to be accounted for 
altogether in this way. Perhaps many of the exhibitors who 
never miss an important Show, and who exhibit more with a 
view to sale than an} tiling else, may have fancied that their 
horses would not he properly appreciated at Taunton, or, if 
appreciated, not bought at the price which they might fetch in 
or near the metropolis. 'Phey wore wise in theirifrocration, no 
dottbt, for the Somersetshire people do not seem to have, become 
alive to the vast increase wliirh there has been of late years in 
the value of hor^flesh, and the necessity of paying a very long 
pISoe if yOtt wish to get a good animal. Still, it is quite 
possible « that ^irzhibitors do not take sufficiently into account 
Ibe teadittess of foreign buyers to give large prices for horses 
adapted to their wants; and, as some large transactions are 
reported to have taken place at Taunton, in which foreigners 
figured aa purchasers, many exhibitors will regret that they did 
not send^'iomething into Somersetshire, 

Th* agricultural horses used in Somersetshire are perhaps 
as bid aa ai« to be found in any other pvt df England ; 
and tiw fov fpedmem sent to Taunton, prindpaBj ftom the 
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neighbourhood of Bridgwater, did veiy little to redeem their 
character. They certainly had to compete against some very 
good horses adapted to farm-work ; for though, as 1 have said, 
the entries were Small, they were not in themselves below the 
aiferage standard of excellence. Most of them were on the big 
side and this in itself would have been deemed an additional 
reason for not competing by Somersetshire breeders, whose agri- 
cultural horses are too small to stand much chance with the 
larger-framed animals hailing from Yorkshixe, Lancashire, and 
the Midlands. There were many such in the first two classes for 
agricultural stallions not qualified Id compete as Clydesdale 
or Suffolk. The 2-year-olds weSh Mot so good as the older 
ones, of which only six entries onf of the eleven were brought 
out for judgment. Lord Ellesmerc'a Prince of the Isles,*^ look- 
ing altogether out of condition, b^ tc^ve way to animals in 
other respects his inferiors ; and Mr. '^nner might not have 
won the first prise with his Samson” — ^not to be confused 
with another Samson,” five years his senior, which won the 
third prize for Mr. Cooke of Tiverton — if Mr. Stutter’s chestnut 
Champion ” had come well out of a veterinary examination. 
There were but three young Clydesdale stallions, and the Judges 
<11(1 not deem the third good enough to receive a prise ; but the 
^>]der Clydesdales pleas^ them so much, that they commended 
the whole class, the six entries in which were remarkable for 
their combination of size and quality, but, above all, for their 
grand action. Why of the seven Suffolk 2-year-old stallions 
only a couple were shown I was not able to discover. The 
two animals present both belonged to Colonel Wilson, and the 
Judges were not long in awarding the red ribbon to Prince 
Imperial,” who came to Taunton fresh from his Brentwood and 
Bury St. Edmund’s triumphs. He is cmrtainly a grand speci- 
men of the Suffolk carthorse, if, indeed, ** carthorse ” is the right 
word to use in connection with an animal that has all the style 
and. quali^ of the choicest thoroughbred that ever stepped into 
a ring. The older Suffolk stallions numbered but four ; and 
they were not a very taking quaxtett, though Statesman ” has 
plenty^ of bone to x^eem his somewhat coarse appearance and 
defective quarters. ^ 

^ With twenty entries in the class forjagricultural mares, mccln- 
sive of Clydeswes and Suffolks, it may be said that there was 
not much reason to complain; but nearly half of them were 
shown without foals by their sides, though these are^ as p mater 
of course, set down as being in foal. In the conditions relating 
to the losses for breeding animals, it is preseribed that no 
mare shall be eligible for a prise unless oertined to have had a 
foal in the year of the Show ; or, in the event of a marc being 
VOL. XL— S. 8. 2 » 
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exhibited without a foal at foot| a certificate shall be produced 
at the time of entry of her having been served, and the prize 
withheld till a certificate be produced of her having foaled. 
But, even with these restrictions, it is almost a pity that all the 
prizes, and two out of ihe three commendations, should hate 
been given to mares'^ without foals. It would be as well in all 
cases where a brood mare is exhibited without a foal, to compel 
the owner to show whether she had a foal the year before, and 
to state how many times she had been barren since she had 
at the stud. There were only four Clydesdale mares ; and 
though the Judges withheld the third prize, these mares were a 
good level lot, \ery much better than the two Suffolk mares shown 
in the next class. The seven 2-year-old agricultural fillies were- 
very much liked ; the bay filly belonging to Lord Ellesmere, and 
Mr. Barber’s “ Flora,” being good now, and promising to be 
better hereafter. The 3-year-old agricultural fillies were not an 
eaiy lot to judge, for the best of them — and there were four or 
five very nice fillies — ^had some trifling defect or other. A very 
grand mare was Lioness,” and she would have been placed 
first without delay but for a suspicious hock. It turned out, 
on further examination and inquiry, that she had struck herself 
coming into the yard ; and the Judges, satisfied that there was 
nothing organically wrong, put her before Lord Ellesmere’s 
** Duchess,” who was first at Croydon, where Lord Ellesmere 
bought her, and who won three times last year. Altogether the 
agricultural horses were very good at Taunton. 

The following is the Report of two of the Judges of Agri- 
cultural Horses, with some ^ditional remarks by the third : — 

Xu submitting the iollowing report of agricultural horses at the Taunton 
Meetin& we may congratulate the Society on some of the classes being well 
filled, mthough in some cases the best animals were prevented from taking 
tiie pnzes by the fiat of the veterinary inspector. 

Glass 1 — Agrt^^ultural hMlicm foalid in 1873— oontua^ 14 entries. 
We had no diflSculty m selecting No 5, a clean, active, fH!|thy roan, with 
good back and loins, and fiat>boned legs, but rather short of hair. The 
remainder of the class were a middling lot ; the next winners having little 
oeutrsoted feet, and bad weak fore-legs. 

Olass 2. Aaricul tural 8tdllion$,—W. thoa^t these a splendid lot on 
atiterhig the luig, but upon close mspection, alter we^ng the fiTs beat out, 
era were obliged to ask the Tetennaiy to make a general inspection, and his 
rn^ being ven nniarourable, we selected No. IS for first—* bay, 4 yean 
old, with a good hack and groat depth of chest, bnt shmt in his hind ribs ; 
ftiafiat-bODadleAs^s grand mover. He went tender in bis fore>feet, but wo 
hsHd the next oiy that it was from the effects of ti^t shoeing. Ko. fiO we 
nlMSd seo; ^ , the same hononn that he has taken at the last four Bcml 
MtUbtgi- Be to a hon» of great depth, and takes the eye on first look} but 
hadoaiaotimi«>veoninBpecbon,asheispin-tueds sod be did not look well 
in lito Amt ]paoes, bring very lame fitim TOlling a ihoe rif in tbe holse4wn 
in We oonld not fonn an opimra of htotrotttog aetton. No. 16 

was &Sf » bay hone} with great bon^ diort joint^ and n^ing aotion. 
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The rest we must pass over, although there were some good-looking, hut sus- 
picious horses, thSrt would not bear close inspection. 

Glass 3. ClydewiaU (7o7fe.-*-Only three entries, and a veiy bad class ; not 
a good one amongst them. 

Glass 4. Cly&sdale Stalliona. — A. model class, and by far the best lot of 
entries that came before us. We had no difiQculty in selecting No. 82, a 
brown d-year^^old horse by the ** Prince of Wales,” sold three years ago for 
1500 guineas to Mr. Drew, of Merrington, and now standing there at 20 guineas 
each mare. “ Never Mind Him ” is a fine, flat-boned, active mover, and a well- 
bred one. No. 34 was placed second ; a brown, 8-year-old, good-topped horse, 
whose feet looked suspicious, having had an accident, we understand. He has 
stood second at the three or four last Royal Meetings. The remainder of tho 
class were all good, and well woriby of being Highly Gommended. 

Class 5. Suffolk Colts, — Only two entriesL an« both very good specimens. 
No. 39 first ^ > 

Class 6. Suffolk iSftoZ/tbns.— No. 44 we "placed first. He is a deep, ahort- 
legg^ good horse ; we considered this olgQs all good, a great improvement 
having l^n made in their legs these last few^ears. 

Class 10. AgrtcuUuroZ Mares, — ^This was a splendid class, 21 entering 
the ring. After carefully looking them over, wc selected 6 mares for the 
final i jspection ; and we think it worthy of remark that only one of the six 
had a foal at foot, and although a grand mare, she had no chance with the 
marcs in-foal ; but we would strongly recommend the Society to give prizes 
only to those with foals at foot, or else give prizes to each in separate 
classes. No. 93, which wc selected for the first, is a bay 8-year^ld mare, with a 
grand bead, nock, and shoulders ; a little low-bncked, ana fore-postems weak. 
No. 80 was second; she is a 5-year-old bay mare, with grand back and 
loins, but wants bone below the knee ; it was a pretty close pick between 
the first and second. No. 96 we placed third ; a 7-year-old bay mare, a very 
useful, short-legged sort, but lack^ the quality of the two above her. No. 97 
got the Reserve Number, a 9-year-old roan mare, an exceedingly good 
mover, but lacking shoulders and depth; her legs were also sidly out of 
order from over-fewfing, and she was thoroughly out-classed by the three bay 
mares above her. 

Class 11. Clydesdale Mares, — Only 4 shown, and a very good class. No. 
101 was placed first. She is a bay, 5-year-old mare, upon short le^ ; a good 
sort. No. 102 was second ; she is a 9-year-old mare, poor in 09 nditioii, looked 
like thin loins, having a big foal to suckle ; otherwise she would have run 
tho first mare very close. The romaiuder were very good mares, but out- 
classed in fflze and substance. 

Class 12. Suffolk Mares, — Only 3 entries, and a most disgraoefhl class ; 
we would strondy recommend the Society not to give a separate prize in 
future, but let them compete with theagricuUural mares. 

Class 18. Agriculiimd Fillies, Two Tears No. 112 we placed first ; 
a great, flashy, taking filly, but rather down in the hack. No. 107 smnd ; 
a use^ filly. No. Ill third; a grand, useful, black fiUy, but wilfi 
suspicious hocks. No. 106 got tho Reserve ; a chestnut, which lacked size 
and bone. 

Class 14. AgrieuUwral Ffflies, Three Yesere otd.— This was a good 
class, but having had to gall the veterinary in, his report was unfovourable to 
some. No. 119 was selected for first; a. chestnut with great depth, bone, 
and action; she will grow into a gnm No. 118 was second; a bay 

filly with great bone, but veiy fiat-rided. TlwtemaiiDderaueeMlols. 

T. Plowbioht, Jun. 

B. Spbaogon. 

2 B 2 
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Bmarks hy Mr. Bidddl, 

With Mr. Sp»ggon*b report I generally agree : but to hte remarks on Glass 
10, 1 should like to add that I should be sorry to see the Gast mares giTen up, 
as both the Oast mares and those with foals at foot are important classes ; and 
I would rather recommend that one prize be offered to each class of mares if 
the Society cannot afford to make two classes of two prftses eacL 

Hr. Spra^on’s recommendations in Glass 12 I quite differ with. Had he 
seen the 21%ffolk mares^'all of one character, led into the rihg at the meeting 
of the Suffolk ^ciety this yfear, I think he would have thought the breed 
worthy of a distinct class at the Iloyal Society’s Meetings. They were cer- 
tainly very badly represented at the Taunton Meeting, but the home of the 
Suffolk horse is on the light lands of the Eastern Counties ; and, considering 
the distance from Taunton, and the expense of getting there, the small num- 
ber shown can be accounted for. 

1 have acted many times as Judge in classes where different kinds of 
animals have been exhibited together, and can bear testimony to the diffi- 
culty— and often almost disagreeable difficulty— in awarding prizes m such 
classes, that I very strongly recommend the Society to offer their prizes to the 
different breeds of all animals in separate classes. 

First in the other classes come the thoroughbred stallions; 
but of the nine entries two at least were roarers, and they can 
scarcely be said, therefore, to come under the designation of 

suitable for getting hunters.'' Old « Citadel," who must by 
this time know his way to every town in England where prizes 
are offered for thoroughbred sires, was placed first ; but the son 
of Stockwcll " and “ Sortie " does not gain any additional fame 
by ’this, considering that his two nearest rivals were Claudius," 
a light and very flashy son of “ Caractacus," and the Asbgill* 
brtd ‘‘Weather Star," now doing duty in Glamorganshire. 
Xhe owner of the latter lodged a protest against the first prize 
being awarded to « Citadel," on the ground that he was a roarer, 
bat the case was not re-opened. Of “ Eastley,” who obtained 
tho reserve number and a high commendation, it is impossible 
to say much good, for on the turf he never aspired to travel 
beyond the T.Y.C., and his forelegs are about as bad as they 
CM be. The stallions, other than thoroughbred, suitable for 
getting h a c k n eys, were more numerous and IjcttertR' their kind ; 
and it was a good race between “ Norfolk Hero," a very com- 
pact hovee and a good goer, and “ Phenomenon,'' for the red 
ribbon, which was at last attached to the head-piece of the Lin- 
colnshire stallion. The prizes for pony-stallions, abandoned at 
Bedford but revived at Taunton, were not all given away, as 
there were only five entries. “ Sir George,” as might have been 
expected, took the first prize to Westmoreland, for it was a 
guinea to a gooseberry upon him against the others, though 
^ Cannon Ball,” winner of the second prize, can go a bit. The 
merei in foal, or with foal at foot, were not good in cither of 
^the tiro classes for breeding hunters and hackneys ; nor is it 
neceMur^ to comment upon the five pony-mares entered in the 
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next clasS) the only remarkable feature being that they all came 
from the south-we&tern district, four of them from the imme- 
diate neighbourhood of Taunton* In the three next classes ior 
hunter-mares of two, three, and four-years-old, 1;]bere was next to 
no competition, as there were only ten entries in all, the first 
prizes being secured in each case by animals sent from a long 
distance. “Sunbeam,” the 4-year-old winner, was the best of 
the whole bunch, and the Judges at Taunton only confirmed a 
verdict which had already been given in her favour at Alexandra 
Park last June. The 4-year-old hunter-geldings«were so bad 
that the Judges only gave one prize, and this was to “ Kelly,” 
who will never do Mr. Battams «^|tf^gCM>d service as “Palmer- 
ston,” whose own brother was p^cd third in the 5-year-old 
hunter (mare or gelding) class, xhis was also a moderate class, 
and Major Barlow with “ King Oharming” turned the tables on 
“Jester,” who was second only at Taunton, after beating the 
Suffolk horse at Alexandra Park. “Jester,” though somewhat 
coarse about the head, and looking move like a charger than a 
hunter, has had a fair share of success this season ; but he is not 
an every-day sort of horse, and “ going the circuit ” seems to have 
told upon him. Whether he could obtain a certificate of sound- 
ness is a point upon which I do not feel that it is my province to 
dwell. A Horse-Show in which Mr. Armstrong did not exhibit 
“ Banker ” or “ Cashier,” would be like ‘ Hamlet ’ with the part 
of the Prince left out. Not that either of these horses is such a 
paragon of excellence ; but they have got up a name for them- 
selves, and everybody seems bound to admire them, and point 
to them as patterns of what a weight-carrying hunter should be. 
It would be unfair to say that their capabilities have been tested 
only in the ring ; but there can be little doubt that “ Banker,” 
who won, and very deservedly won, the first prize in his class 
at Taunton, has secured more prizes through his perfect action 
than anything else. A local man won the first prize in the 
12 stone hackney class ; and Mr. Gorvett’s “ Highland Mary ” 
was the best of a very moderate lot This is about all that need 
be said of this and the next class, for hackneys up to not less 
thari 14 stone, there being only five entries in the latter. It is 
surprising, upon first thoughts, that here, in the neighbourhood 
of Exmoor, there should have been so poor a show of ponies ; 
but it appears that many of those who formerly bred those hardy 
and handy little^ animals have either reduced their droves, or 
given up die ponies in favour of sheep. Mr. Knight, who used to 
breed such large numbers, lost a greajt number during the ter- 
rible winter of 1860-61; and if he was so unfortunate, it may be » 
inferred that the “ little men,” with less means of procuring 
them food and shelter, fared still worse; It would not be going 
beyond the mark to assert that their numbers have diminished 
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fifty per ceat within the last fifteen years. This will, in part, 
account for the comparative failure of the two classes of ponies 
above and under thirteen hands ; and it is no reflection upon the 
Judges to say that the bay Exmoor gelding, with which Mr. 
Drew, of Kenton (Exeter^ took second prize, was the nicest of 
them all. He had not auite so much style as Tally Ho,” who 
won the first prize for Mr. Davey, but his action was better when 
the pair were seen going together. There were only two jackasses 
in the yard, according to the catalogue, and their presence could 
have been dispensed with. Mr. Pease, of Darlington, offered 
special prizes for these animals, and also for mules. There 
were four entries of these latter, two being sent by Mr. Pease 
himself. The Judges, though they did not give him a prize, 
allowed him to take back part of the hundred pounds which 
he had offered ; for, while there were only two entries of jack- 
asses, they did not award a third prize for mules. This was 
rafter a reflection upon Mr. Pease’s two mules, though it must 
be admitted that they did not bear comparison with those exhi- 
bited by Mr. Sutherland, who had secured the mule-prizes with 
this same pair at Alexandra Park., They have wonderful size 
and substance, and it is easy to believe that they can do as hard 
a day’s work as an average carthorse. Whether they are more 
than exceptional specimens of their kind is another matter, and 
in any event I do not suppose that mules are likely to supplant 
the Sufiblks and Clydesdales. 

In appending the Report of the Judges, which did not reach 
me until the above had already been written, as was the case 
with the agricultural horses and the Herefords, I can only regret 
that it is not more ample, fur the little which the Judges do say 
is said so well, that one cannot help wishing for more. 

Clabb 7. Thoroughbred StaXlions for getting Hunters, — ^No. 48, “ Citadel,” 
as last ^ear, was a long way before the rest of the class, which wo consider^ 
poor, with fte ezoeption of the prize-horsea 
Class & StaUion for getting Hcuhneys , — This was a good class. No. 57, 
^KpHoIk Hero,” is a very b^ntiful horse, and ** quite the sart.” No. 64, 
^ Xhenomenon,” is a very promising young horse, and will hold his own in 
any ffiiowyard. No. 68, the third prize, may be expected to improve, as he 
H’otAy thm years old. 

" Class 9. Any Stallum,—Bey<md No. 73, “Sir George,” so well known at 
ftasfc Shows, and who had a very easy win, there was nothing worthy of a prize, 
ayid we sbomd have been justined in withholding second, as well asthird prize. 
Class 16. HutUing Brood Mares . — ^This was only a moderate cUtss, and 
fiu behind the grand show at Bedford last year in the same class. 

OLtM 16. Baekn^ Brood Mare8.-^A good class, and not much to choose 
between (ha winner of first prize, No. 135, and the Booond prize, Na 138 ; 
both beanUM moveie, each with good foals. 

Class 17. Brood Mares,^A small and moderate class, but the winner 
of first priB^ No. 143, Is a beautiful mare, and bad a good foal by “ Odd Trlek.” 

Class 18. MwUer FUly^ Two Tears okf,— Only two exhibited, and neither 
worthy of special remark. 
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OiiABB 19. SwmUr Jfare, Three Tean dd. — ^Another small class, three only ; 
out No. 148, ** May Queen,” is a beautifal mare ; and if Honesty,” who was 
sent abroad last year, can get a few more like her in Busna, he will prove a 
y&j cheap horse, and a loss to this oonntry. 

Class 20. Hunter Mare^ Four Yeare oZtf.— A small bat good class. 
No. 150, ** Sunbeam,** is a very beaadfol mare, now probably at her best : 
she gallops with ratW round action. Na 162, to whom we awarded second 
2 irizo, is a very useful more, and a credit to her sire and dam, both well known 
an the Showyard. 

Class 21. Hunter QMing, Four Tears old. — wretched class ; so bad that 
we only awarded one prize to No. 158, ** Kelly,” st fine galloper, and up to 
weight, but a very bad mover in his trot 

Class 22. Hunter, up to 12 stone. — ^This was a good class, as it contained 
^'King Cliarming,” No. 164, winner of first prize, and “Jester,** No. 168, 
2i1aced second. Both horses are good way, but both are not 

without faults. No. 165, third prize, niVu very well have been in the 
heavy-weight class. 

Class 23. Htmter, up to 14c stone.—'Ho.AlO, “ Banker,” won very earily. 
He is as grand a horse as a man can find. 174, second prize, and No. 172, 
third prize, are nice horses, but not of the same class as “ Banker.” 

Classbh 24 and 25. HaoAm^s.— Both moderate classes. 

Class 25.^Wretdied in the extreme. 

Class 26. Pony, under 14 hands. — ^This was a well-filled class, and con- 
tained some very useful ^loiiies. No. 207, “ Tally Ho,” was a long way superior 
to the rest of the class. 

Class 27. Pony, under 13 Another good class, and larger entry ; 

ono of the best cla^s we had before us. No. 228, the first-prize pony, is a 
very good mover, and quite a pony. No. 218, is a very Widsome little 
fellow, with not such good action as No. 225, third prize, but with better 
sboul^rs. 

Class 28. Jackass. — We were not prmred to find the jackasses allotted 
to us, and when two — a grey and a black— entered the ring to compete for 
50?., we could not help exclaiming, “ What money thrown away !’* 

Class 29. Mules. — 501. again to he awarded between four entries; two “not 
for competition.” Here we awarded the first prize to a brown mule in pr^ 
ference to a yrey one, although both were equally good movers. Surely this 
tclobs might he called Mr. C. L. 8utherland*s benefit I 

T. Habvet D. Batly. 

Anthokt L. Matkabd. , 

Bodebt Q . F. Howabb. 


Cattle. 

Turning from the horses, it may be as wdl, in the first place, 
to hear what the Judges have to say about the Shorthorns. 

Though the Show muster was not a large one, the quality of 
the Shorthorns, the Devons and the Herefoxds, left litUe to ^ 
desired, JPrimue inter paretf the Shorthorn holds first j^lace in 
the catalogue, and attracts the largest share of public notice. Of 
the Shorthorns exhibited at Taunton, the Judges, though their 
work was prolonged until fiur in the afternoon of Mondi^, have 
little to say^ their Report being compressed into the foflowing 
few lines : — 
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The Judges of Shorthorns have to report that the various classes exhibited 
at Tauntcm may be said to have quite roadbed the average standard of merit, 
though their numbers ivere somewhat smaller than we usually find at the 
Meetings of the Boyal Agricultural Society of England. Both amongst males 
and females there were many animals first rate m every respect, and in thu 
class for old cows there was such a good show, that the whole class was com- 
mended* 

Thorkby Gow, 

H. Chandob Pole Cell, 

JoHK Wood. 

The most noticeable feature^ perhaps, in the show of Short- 
horns was the great success achieved by Mr. Alexander H. 
Browne, who took the first prize in each of the three classes 
for bulls to Northumberland. Mr. Browne won the first prize 
for bulls of over three years with his roomy and particularly 
stylish Duke of Aosta,” who was successful at Bedford last year 
in this class, but who has not been knocked about the count;ry 
Hhis year, as was the case with many of his rivals at Taunton. 
The Duke ” shared with his owner, Mr. Browne, the honours of 
the next two classes; for in the 2-ycar-old class the Judges 
gave first place to Rosario,” a son ol “ Duke of Aosta,” while 
Pioneer,” another of his progeny, was awarded first prize in 
the yearling class. This last-mentioned award was called in 
question by several of the outsiders, who seem to make it their 
business to judge the Judges, and to pick holes in every verdict 
which does not happen to fit in with their preconceived notions. 
It is M impossible as it would be undesirable to put down the 
criticism of irresponsible persons ; but many of them would do 
Well to remember that the Judges, though they may have the 
misfortune to differ with them as to a beast’s points, are not 
necessarily on that account ignorant, prejudiced, and unfair. 
There has, of late, been far too much licence in the language used 
by the judges of the Judges, not only at the Royal, but at other 
Shows, and it has done a good deal towards iffioittering the 
controversy concerning rival strains of blood. “Sir Arthur 
lagmm,” a much younger bull than “Duke of Aosta,” was second 
to him in the class for bulls of o>er three years ; and “ Rosario’s ” 
nearest rival was Lady Pigot’s “ Rapid Rhone,” a useful, but not 
particularly handsome bull, whose grand-dam is by the “ Warlab v 
Valasco.” “ Baron Irwin ” was third in this class ; and Colonel 
Loyd Lindsay’s “ Prince Rupert,” who did not seem up to concert- 
pitch, was passed over by the Judges. The Lockinge herd was 
not more fortunate in the class for yearling bulls, as ^^Lord 
Ro^ville” only received a commendation, the race for first 
hdnonrs being between the small but very compact “Pioneer” and 
the mom toomy bull, “Duke of Chamburgh,” who, however, had* 
to give way to the son of “ Duke of Aosta.” “ Royal Irwin,” by 
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the same sire, as the third-prize winner in the last class, was third, 
beating Lord Rockville,'’ who was in front of him at Croydon. 
Mr. Denis de Vitre won the first prize with his bull-calf Duke 
of Ock but ‘‘ Hudibras,” with whom Mr. Oriel Viveash came 
second, may inverse places with him when another year is over 
their heads. In the female classes of Shorthorns there were 
many good animals — a few extraordinarily good ones. The 
cows above three years of age took the Judges’ fancy so mucl> 
that they commended them as a class ; and as Mr. Outhwaite's 
‘‘ Vivandiere ” did not, though entered, come to Taunton, the way 
was made comparatively smoot^iijlli; ^*Lady Playful,” who ts fami- 
liar by this time to most of thosK who attend the principal Shows. 
It was impossible to help admiring the roan ** Alexandria,” who 
took second prize, with her gWtat roomy frame, upon which, 
perhaps, there is already rather too much of the meat which is 
more in its place at Bingley Hall and Islington than in the 
yard of the Royal. In the 3-year-old heifer class Mr. Hutchin- 
son was second with Lady Alicia,” — a heifer going back by 
“Lady Playful,” through her grand-dam to “Baron Warlaby” and 
“ Vesuvius” — to Mr. Kennard, whose “ Queen Mary” was here, asi 
everywhere, the perfection of Shorthorn beauty, and not to be 
dislodged from the first place of which she has the monopoly. 
Of the twenty heifers exhibited in the yearling class, the three 
Croydon winners were again “placed,” “ Zvesda ” being once 
more first ; but “ Olga” was put back l^hind “ Winsome 16th,” 
whom she beat at the Bath and West of England Show. There 
were many good animals in the class for heifer calves, the 
Judges giving Mr. Nicholson the red ribbon for his dainty heifer 
“ Laurel Gth.” 

Much less numerous, of course, than the Shorthorns, the 
Herefords were, however, very well represented in point of 
quality ; and if the Society offered “ champion prizes,” • Mr. 
Carwardine’s beautiful heifer “ Helena,” winner of the first prize 
in the yearling class, would have been difficult to beat, for she 
has not a bad point about her. After winning at Bedford and 
elsewhere last year, she came out at Croydon in June, and again 
took first honours ; but she was seized with illness there, and it 
is t^onderful that die should have been brought round so rapidly 
as to be able to appear in the bloom of condition at Taunton. 
It has been said that the Herefords are. much cultivated in 
Somersetshire ; but the truth is that there is probably no western 
county in which the whitefaoes make so small a show, unless it be 
Cornwall and Devon. This was made pretty clear by the fact 
that of the fifty-eight Herefords entered at Taunton, only ei^t 
belonged to Somersetshire breeders, and of these Mr. 
shows all the country over, owned seven. The mole Herefords- 
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were not nearly so good as the females, the best of the bulls 
being, beyond any doubt, the 2-year'Old Tredegar.” First in the 
yearling class at Bedford last year, and first again this summer 
at Croydon in the jt*year-old class — winning there also the Cham- 
pion Cup as the best animal on the ground — ^he has already had a 
distinguished career, and will carry off a lot of local honours in 
the autumn. The old cows were so excellent that the Judges 
commended all the six animals in the class. In the 2-year-old 
heifer class there were only four entries ; but they were all of 
good quality, though nothing near the yearling class in which 

Helena ” was such a good first. Mrs. Edwards owned the best 
of seven very sweet heifer-calves under twelvemonths, and her 

Mabel,” who, like Helena,” had won first prize at Croydon, 
promises to develop into a grand cow. There will be a larger 
show of Herefords next year at Birmingham, beyond all 
manner of doubt ; but it is scarcely to be hoped that, in the 
feiwe classes at least, the quality will be better than it was at 
'Taunton. The Judges’ Report says: — 

We have very mat pleasure in aocediup; to your request that we should 
send you a few Notes ou the Show of Herefords exhibited at the recent 
Meeting of the Boyal Society at Taunton. 

In Class 38 — Bulls — the animals which put in an appearance 
were^ as a whole, remarkably good. The first prize fell to Mrs. Edwards’s 
“ Winter de Cote,” a very grwid level beast, heavy fleshed, lieautiful quality, 
capital colour, and good constitution. Mr. Bailey, of Bosedalc, was second wiui 
a very promising bull, **King of the Dale,” excellent in outline, true table 
hock, very dee]) befoic, but a tnfie deficient in bis hind-quarters. Mr. 
Spencer’s ” Von Moltkc ” secured third honours. Ho possesses fine character 
and quality, deep before, with heavy hind-quarters ; but we have seen him 
more in bloom than he appeared at Taunton. The Reserve Number in this 
Class was Mr. Warren Evans’s ** Von Moltke 2nd,” a lengthy animal, with all 
the characteristics of a well-bred beast. 

In Class 39 — TynhYears-old Bulls — the first-prize wont to Mr. Taylor, 
of Showle Court, with “ Tredegar,” a very grand beast ; the true type of a 
pfoie Hereford. He took the Challenge Cup at Croydon, and^^ Taylor may 
well fed pioiid in the poescssion of such an animal. Mr. Harris’s ** Prince 
Asthur” obtained the second prize — ^he is of good quality. The third prise 
was awarded to Mr. Reece Keene’s ** Sir Boucher,” an animal with a fiur badi; 
capital head. 

Id the COm tat Yearling Built (Clara 40) Mr. W. JndeeV “ Lord Wilton " 
arts adjndged the firat prize ; a verr good bull, and likely to be heard of 
again. Ba haa a good back, deci>, amng in bit riba, and beaTy fleabed. 
Ifo ibnr/k " Lord Comptoa ” took aeoond honouta, Mr. Tnmer'a ** Vieetoy ” 
if a litiu deB^t &m his liip to rump, but is otherwiao a Mr apecimen. 
TM BMerve Ifnmber, Mr. Taylor’s “ Big Boy,” baa plenty of quality. 

In Claos 41 — Bun CWwa— Mr. Taylors “Taunton" is a v«y naeAil, 
h ane y fl as h e d , gRnring odf, requiring a little time to fumlsb. Mn. ^waids’k 
-WrSflanid,” which obtained second prirc, » a very good specimen, of nioe 
will be beard of hereafter. Mr. Philip Tier’s ** Constantine” 
was me Bessnre Kumber in this class, and a promising calf. 

The Oouf Otm (42) was a veiy grand one; the whole of the animats 
exhihitsd bdiig equity good. Mr. Thomas Fenn took first prim with a 
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very beautiful cow, poBseasing great scale, fine character, and heaTy fleafau 
Mr, Thomas’s is a vmy nice oow, but did not appear quite so 

blooming as on some previous occasions. Mr. Burchell Peretrs **EoBalie’’ is 
of very good quality and character. 

In Class 43 — Eetfers in-MHh or the place of honour was 

secured to Mr. James’s ** Kosebod,” an extremely beautiful, short-legged, 
satin-coated heifer, of fine quality and character. She is unexceptionally 
perfect. Mr. Philip Turner’s heiter is also an un^eslionably grand sp^i- 
jnen, with plenty of scale, flesh, and quality. Mr. Uarflin^s liAy Annie” 
deserved the^ third prize, although Mr.' Perea’s ** Compton Hose” trod closely 
upon her he^ 

The Yearling Heifer (JUm was very good indeed. The first prize was 
taken by a splendid heifer of Mr. T. G, Qfttwardine’s. She is as nearly perfect 
as may be, very level, with boautifiu^MRaoter, and superb quality; with 
age she will tone down into perfeotion iMlf. Mr. Taylor’s Cherry ” is an 
exceedingly nice heifer, full of qualit3\ Her Majesty’s Duchess of Edin- 
burgh” is a heavy-fleshed, Qood. qualftk bcifer; and Mr. Evans’s ‘^Lady 
Blanche ” (the llesorve E umber) possesses fine character, and is very promising. 

In O1.ASS 44 Mrs. Edwards’s heifer-calf, ** Mabel,” has plenty of quality aim 
good hair, rich in colour; likely to make her mark in the future. Mr, 
Peren’s “ Lady Lottie ” promises to mw into a show animal. Mr. Tomer’s 

Constance” was the Eeserve NumW in this class. 

Our remarks must end here. The Herefords as an entire lot were— if not 
quite so numerous as on some former occasions— certainly not behind any 
Xuevious exhibition for their general excellence. Undoubtedly the prevalence 
of foot-aud-moutb disease kept many of the best specimens of Herefords at 
home ; but we must emphasise our report by adding that the animals shown 
sustained the reputation of the breed, and afforded another proof, if, indeed, 
such were needed, of the great superiority of this breed for its aptitude to 
develop Into early maturity, for its general hardihood of constitution, its 
capacity to thrive in all climates, and for its unquestionably pre-eminent 
advance in being able to lay on more flesh in a given time, and with a given 
quantity of food, than the animals of any other breed. 

Wm. Tatlob. 

Thob. Roqbbs. 

Bicho. Bacb. 

It is personally gratifying to me to find the Judges of Devons, 
nvhile they praise the animals exhibited at Taunton, reporting : 

We feel it necessary, however, to remark that a great number 
-of the cattle exhibited as Devons do not possess the true N^orth 
Devon type in any respect except that of colour.” There is no 

need, as the Judges say, to disparage the larger breed, whose more 

roomy frames may be well suited to the rich grazing land for 
which Somersetshire is famous, but it may be asked whether the 
tiim has not come to establish separate classes of Devons? It 
is invidious for a Judge to be called upon to decide between the 
merits of two animals so utterly dissimilar as one of the great 
Devons, of which there were so many at Taunton, and one of 
the dainty North Devon type, with which the Quartly herd was 
always so successful. I ccdl^ the attention of more than one 
experienced judge to the appaieut coaiseness of many of the 
Devons ; hut I was met by the reply that the time had gone by 
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for fancy breeding, and that without itize and substance the 
Devons could not made to pay: There may be much force 
in this objection ; and the great roomy animals which are reared 
in the Somersetihire pastures are doubtless well suited to the 
soil ; but that is no reason why they should be confounded with, 
the smaller cattle which represent more faithfully the Devon of 
iive-and-twenty years ago. -Lord Falmouth and Mr. Farthing 
had the game pretty well to themselves in the three first classes 
for Devon bulls ; but none of the animals exhibited in these 
classes were of exceptional merit, and the best of the male 
Devons were to be found in the class for calves, Mr. Smith’s 
“ The Earl ” and Sir Alexander Hood’s “ Robin Hood ” being 
quite worthy of the encomiums passed upon them. In the class 
for older cows, in which what the Judges term the Somerset 
Devons ” predominated, there was a good muster, and Lovely 
C^ueen,** winner of the first prize would, but for her indifferent 
hindquarters, be a perfect specimen of her race. Sir Alexander 
Hood was again second here with his “ Lovely but Mr. Far- 
thing’s cow, Nellie,” which took first prize at Croydon, did not 
get beyond a high commendation. The heifers in-milk not ex- 
ceeding three y cars old were good though not numerous ; while the 
yearling heifers were not only a very large class, but, beyond alh 
manner of doubt, the best Devons in the yard. Her Majesty 
the Queen won the first prize with a 4)eautiful animal, full of 
style and substance, while another animal from the Norfolk 
farm came in for high commendation. Mr. Trevor Lee Senior 
may think himself iortunate in getting the third prize here, for 
his Moss Rose the Second ” looked more like the shambles than 
the paddock. But only too many of the Devons, Shorthorns, 
and xlerefords were overdone ; and it is easy to foresee that, at 
the present rate of progress, the day is not far distant when the 
Judges will have to be preceded by the Society’s vg^rinarian, or 
kr a competent and impartial butcher. The saim* Judges who 
avatded the prizes in the Devon classes looked over the Sussex 
cattle; but this part of their task was a very easy one, for the Sussex 
* breed has fallen on evil days. What with the foot-and-mouth 
disease, which has played such havoc with them, and the 
distance at which the Show was held from their home, the entry 
was a poor one, and of the twenty entries more than half were 
not sent. It is true that the number and value of the prizes 
given for Sussex cattle is less than is offered for most other 
breeds, and this may have had something to do with the 
misaillbls competition in these classes. The Judges of Devons 
awi Sossex cattle write as follows : 

¥be Devon classes were nearly all well filled, and some of them oonialned 
animals of mj great merit. Wc feel it necessary, however, to remark that a 
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great number of tbe cattle exhibited aa Devons do not possess the true North 
iWon type in any respect acept^that of colour* We do not urish, in any 
way^ to disparw the uirger breed* trhkh may, perhaps, be called Somerset- 
shire Devons. Many of them have Urge frames, with great aptitude to fatten, 
nnd are well calculated to grase and fatten in the rich districts of tbe vales of 
Taunton and Bridgwater, and other localities where they are bred ; but when 
animals, in many respects so dissiiniUr, are placed in competition, a task is 
imposed upon Judges which it is impossible for them to fulfil with satirikc- 
tion either to themselves or to the exhibitors. In making our awai^ on 
Monday last wo do not hesitate to say that we adhered as closely as we could 
to the North Devon type ; but we nevertheless feel that sever^ remarkable 
beasts, both^male and female, were passed over without prizes, which we 
think they deserved, but which, to be consistent in our ju^ment, we could 
not bestow upon them. We are strongly of opinion that the time has arrived 
tor the Council of the Boyal Agricultural Society to consider this question 
with a view to a different classification of the Devons. In illustration of our 
meaning, we would point to the great improvement and development of the 
Channel Islands Cattle, which has result from a better classification of 
breed ; and we believe that a similar and rapid improvement would tyke place 
in tlic Devons generally with a better classification. 

AVe remark upon the different classes as under. 

Class 46.-^A &ir class. The prize animals good useful bulls, but not 
equal to the best of some former exhibitions. 

Class 47. — A very fair class, and althou^i not any very striking animals, 
nearly up to the standard of former years. 

Class 48.— A very indifferent class. The first-prize young bull was a good 
one, but all the others v^ere inferior. 

Class 49.— A good class, with several nice promising bull calves. 

Class 50.— A laige class of good cows, but the true North Devon type did 
not prevail, the majority being the large Somerset Devons. 

Class 61,— A class ot very good heifers, with great size and substance. 

Class 62. — ^A large class, with several very supsnor animals^ and, on the 
whole, the best collection amongst the Devons. 

Class 63.— A small class, with two or three promising young animals. 

Sussex Oatde* 

The Sussex breed was liadly represented, and in several classes there was 
scarcely any competition. 

Class 61.— A pretty good class of large usefhl bulls. 

Class 62. — Only two animals exhibited, and the second prize was not 
awarded, as we did not think there was suffioient merit to justify a special 
recommendation. 

Class 68.— Only one cow exhibited. 

Class 64. — Only one heifer exhibited. 

H. W. Keabt. 

Jobe OvERNAsr. 

Jambs Qoabtlv. 


Channel Iblanw Cattle. 

There was a better thow of Jemeys, if not of Ouemieyi> at 
the Essex Connty Show than at Taunton. Such, at least, nw 
the opinion of several peojede who had oome on from Brentwow 
to Somersetshire ; and it must be admitted that some of the 
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Jerseys exhibited at Taunton were not very bad to beat. Not 
but: what there were one or two good animals, notably Mr. Wing- 
field Digby’s first-prize 2-year-old bull, and Mr. Christopher 
Power^s cow Victoria,” which had not to meet Mr. Simpson’s 
Buttercup,” who beat her at Brentwood. But most of the 
Jersey cows and heifers were far too fat. A very old breeder 
of Jerseys declares that colour will kill quality, and that, though 
the colour mania is not quite so prevalent as it was two or three 
years ago, people still set far too much store by it. A Jersey, to 
be a good milker, according to this same authority, should be thin 
in front, like a racehorse, and corpulent behind ; especial attention 
being, of course, given to the shape of the udder. And, in con- 
nection with the milking qualities of the Jerseys, it may be 
mentioned that every cow '^of the Channel Islands breed was 
milked dry on the Sunday evening in the presence of an officer of 
the Society specially appointed for that purpose. This enabled 
the Judges to estimate very accurately the respective milking 
qualities of each cow. If the Jerseys did not come very 
well out of the ordeal of judging, the Guernseys received 
the best of characters; and Class 59, for cows of above three 
years old, contained nine animals which gave the Judges a 
deal of trouble. Four cows in this class were commended, 
in addition to the two prize-winners. The heifers, in-milk or 
in-calf, not over three years, were not less taking as a whole ; 
though ** Snowdrop,^ who took the first prize, was far in advance 
of all the rest; she, like the yearling Hereford heifer, being 
veiy near perfection. It must be added that the judgments given 
at Croydon, where the Guernseys also showed in great form, 
were in not a few instances reversed at Taunton ; but some of 
the critics who found fault with the Taunton decisions might 
have remembered that in the interval of six weeks there had 
been ample time for the Croydon winners to go off, as one 
or two of them unquestionably had* In an exhffl}Kve Report 
upon the Channel Islands Cattle, the Judges say : — 

The growing interest taken by amateurs and strxjk-breeders in these classes 
has greatly influenced the competition at the Annual Meeting of the Boyal 
Agriooltund Society. 

Widi reference to the stock submitted to us at Taunton, we would beg to 
report as follows 

Jebsst Cattle. 

Class 54. RuUs atove Two Tears old . — In this class there wore ten 
'entries. The first prize was awarded to l^o. 500, a neat and well-bred biill of 
good quality. The second was tideen by No. 503, a large, square, and power- 
fid aiutMlt but rather too heavy about the head'and throat. No. 502 nun 
the fimner closely for plaosu but ultimately came in for the third prize; whilst 
the reserve wes given to Na 495, an animal of riper yeaie, but retaining 
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sraoh liveliness and activity. Thoogh small for his age, No. 501 was con- 
sidered worthy of commendation. 

Class 65. BvXte ahom One and noi eocceeding Two Tears M . — ^In thia 
class there were but three entries. No. 604, a good and promising animal, took 
the first prize. No. 605, which came in for the seoona, though of a fknciful, 
and perhaps what might be styled a fashionable colour, carries a bad head, 
and In excellence was far bdbind his rival. 

Class 56. Oom above Three Tears o2ef.— ^Eleven animals entered for com- 
petition. No. 616a, an aged, but a rich and welMramed cow, received the 
first prize. No. 514, though a little plain about the head, was the type of a 
rich milker, and deservedly came in for the second place ; and to No. 509, a 
small, but certainly good animal, though somewhat too heavy in the head, the 
third prize was given ; the reserve falling to No. 613, which, for its merits, 
was highly commended. The animals above mentioned, as milk and butter- 
produoers, could not be mistaken. No. 515, a pretty cow, was commended, 
but this animal showed rather a tendency to form flesh than to supply the 
pail. So much fiesh on a cow in-milk a few months after calving is not 
indicative of being a good dairy animal. 

Class 67. Heifers in-Milk or in-CaUfj not exceeding Three Tears old , — 
In this class there were eleven entries, most of which were decidedly good. 
The first prize went to No. 524. Here there was unmistakeable richness. 
Tho bkin and horns were of that yellow colour which invariably denotes 
richness of produce ; besides which, her well-formed frame stamped this heifer 
at once as the best of the class. Ihe second prize was awarded to No. 525, 
a young animal of very promising appearance ; and the third to No. 618, which 
was also good, but would have been still better had she shown a more yellow 
skin. No. 519, the reserve, would have held a higher place in this doss had she 
shown her teats to better advantage ; these, when the animal was exhibited in 
tho ring, were sadly distorted, possibly through the udder not having been, 
milked as it should have been, the udder itself being distended greatly *, but 
taking into consideration the other merits of this otherwise pretty animal, sho 
was highly commended. No. 526 was also highly commended on account of 
its beauty ; but the Judges desire to point out that in this heifer the meat- 
producing type was also too strongly marked for her to be deserving of a 
higher place. 


Guebnsbt Cattle. 

These classes were exceptionally good. In Class 58 — Buds above One 
Tear seven animals competed, the first and second prizes fhlling respec- 
tively to Nos. 533 and 534. The former very good, straight, sad well- 
formed throughout: the latter with a beautifUl forehand, but in its hind- 
quarters not so equally well formed. Na 581 was placed as the reserve ; this 
animal, evidently well bred, lacked neatness abrat the head and hems. 
No. 632 was also commended. 

Class 69. Cows above Three Tears M . — Nine animals were entered, which, 
as a class, deserve special notice. The prize animals, Nos. 642 and 688, were 
grand animals. The reserve, No. 689, also a very beautiM cow, lacked in 
me fore-part of the udder, which was not sufficiently well thrown forward. 
No. 535, not in-milk, showed every sign of richneas, and was commended. 
No. 587 was also deserving of commendation i and No. 643, thrmg h not so 
well toned, was conBi^v^ deservingof commendation. 

60. Meifters not exceeding nree Tears M*r-ThiB was also a very 
good No. 558 tqc^ the met plaee eadly. It would be difficult to 
^twithamore beautiAd animal of this breed. Na 651, which came in 
for second honours, is also A good, strongs and pfomiring animal. Na 560 
was placed as reserve} here ia ^e type of a good milker, CommeodatUms 
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.were giyoii to Nos. 562 and 535 ; the former showing a good frame, but her 
nddbr does not suD^ently run forward. The ktter was good in many respects, 
and would be still better if her teats were more squarely placed. 

Sodi ia our opinion on the classes which have been submitted to our oon- 
sideratkn and Jwgmont ; and with the hope that our opinions on the merits 
of Ohannel Zribads Cattle will be satisfaotonlvreoeitwd, we would beg to point 
out that In our awards we have strictly considered l^e stock in reference to its 
great speciality, viz. richness of dairy produce, combined with beauty of form, 
and free from all fanciful ideas of colour, &c. In short, we have suspiciously 
regarded animals in-milk, however beautiful to the eye, if the tendency to 
show flesh was too prominently developed. 

We would beg emphatically to point out that every encouragement should 
be ^ven to increase, and if possible to improve, the produce of the Jersey and 
Guernsey Cattle as dairy stock ; and whilst endeavouring to combine with these 
great properties beauty of form, set aside from the prize-lists such animals as 
do not possess the staple qualities which have established the reputation of the 
Channel Islands Cattle* 


Walter Gilbet, 
CuAB. P. Le Cobnu, 


I Judges. 


Sheep. 


When several exhibitors complained at the General Meeting 
«of Members held in the Showyard, that they were not allowed 
to trim their sheep after they came into the yard, they only 
touched upon a question which has given rise to much debate, 
and which cannot be settled satisfactorily except by the laying 
4own of regulations which shall be adhered to most scrupu- 
ilottsly. The Inspectors of Shearing and Colouring make the 
following recommendations : — 


We, the Inspectors of Shearing and Colouring of Sheep, find that very many 
sheei) have W oil, grease, and colour, applied to them. The selection is 
difficult, as such application has been u^ to a considerable extent by Exhi- 
bitors, and to condemn the numbers as named here — Nos. 583, 591, 607, 608, 
642, 643, 644, 900, 901, 909, 910, 911, 912, 913, 914, 921, 923, 924, 925, 926, 
927, 931, 933— would not be fair as compared with others not mentioned. 
We would strongly recommend the Stewards not to disqualify any this year, 
but to flame the conditions of Show in this lespect for 1876 in such a way as 
to mvent the use of oil, grease, or anything whateven^iaffect the colour 
.and qnalfiy of the wool Ihe only sheep we doubt of being unfairly shorn is 
No. 64i&. We recommend the Stewards to pass this one alio, and we will in 
our Beport oideavour to show good grounds for the recommendations given. 


William JoBBON, ] 
J. B. Workman, } 
W. R. Shittlbr, J 


Inipeotors of Shearing 
and Colouring. 


In that Report these gentlemen say : — 

“We, the Inspectm of Shearing, were anxious tocarry out the regulation of 
the Council as to oiling and colouring, but we found too mnch difficulty in 
satisfying ourselves in many cases that this bad hem ^unflirly ’ done. After 
much oocurideration, we came to the conclusion that It was impossible to give 
effieot to ilto regulation absolutely ; that if attempted we should inevitably 
disqualify some of the entries ui^ustly, while others offending against the 
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regulation would escape ; we therefore determined not to disqualify any sheep 
for being oolourod or oiled. 

The Inspectors hope that the Oouncil will see that they adopted this course 
with no desire to avoid the duties imposed upon them, but only because they 
feel the imposubility of^ performing them as to satisfy themselves that 
thOT were dealing justly with the exhibitors. 

The shearing we found quite satis&ctory. 

There being such a few lots of wool exhibited we see nothing worthy of 
any comment*’ 

Not only were the entries in the sheep classes very much 
below the average, but the number of exhibitors was surprisingly 
small, being but 73 in all : 21 of Shropshires, 11 of Lincolns, 
10 of Devon Long-wools, 9 of Southdowns, 6 of Leicesters and 
Oxfords, 4 of Cotswolds, 3 of Exmoors, 2 of Dartmoors, and 
1 of Devon and Somerset Horns. But, so far as quality goes, 
there was little room for complaint, as it is generally idlowed 
that nearly every breed was well represented, though the palm 
of merit must, perhaps, be awarded to the Shropshires, of which 
there was a large, as well as a good show. Of the Leicesters — in 
which classes Mr. George Turner, jun., has for once met more 
than his match in Mr. Hutchinson, of Catterick, who seems to 
be good all round,” for he also took prizes with his Shorthorns, 
his cart-horses, and his hunters, — the Judges report as follows : — 

Class 65. — The sheep that have tahen the prizes were veiy good sheep ; 
the reserve number and the commended sheep were also good; but the 
remainder of the class was not so good as usual. 

Class 66. — The whole of this clw was very good, especially the nrize-shcep. 

Class 67. — The first and second-prize pens were very good lots; the 
remainder not so good. 

Charles Clarke. 

Thomas Stamper. 

Samuel Field. 

The Cotswolds and Lincolns were not ve^ heavy classes, 
though an exception must be made for Class 71, Lincoln shearling 
rams, of which there was a strong muster, 22 of the 25 entries 
coming out of the county from which this breed derives its name. 
There was not, however, any sheep of surpassing merit in these 
classes, of whidi the Judges report 

The J udges, in Classes 68 to 73 inclusive, are of opinion that no special 
remarks are cidled for from them ; but they consider that the animals exhi- 
bii^ were very good specimens of their class, which they fairly represented, 
although in Classes 70, 72, and 73 the number of entries was very short. 

Henry Beevor. 

John B. Atlmeb. 

William T. Gabne. 

^ Although the Oxfordshire Downs were not represented by a 
single Somersetshire breeder, there was no lack of competition 
in these classes, to which Mr. Milton Druce contributed some of 
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the nicest sheep in the jikrd. He was first, second, and third 
with his shearling rams, first and third with his older rams, and 
again first with his only pen of shearling ewes. The shearling, 
which had previously made his mark at •ithe Chipping Norton 
and Crojrdon Shows, was again first here, and Mr. Druce pos- 
sesses in him er ram of wonderful merit and of still greater 
promise. The Judges report briefly on the Oxfordshire Downs 
to this eflect : — 

The Judges arc of opinion that the Class of Sheading Hams, excepting the 
prize-takers, was not up to the usual standard. 

The whole class of rams of all other ages was exceedingly good. 

The same may be said of the shearling ewes. 

Henb/ Ovebmak. 

JaHFS £. BAWLE^CE. 

Henby P. Habt. 

Of the Southdowns there is little but good to be said ; and with 
4 the flocks of Lord Walsingham, the Duke of Richmond, Mr. 
Rigden, and Sir William Throckmorton well represented, it is 
not surprising that the farmers of Somersetshire should have 
declared that they never saw such sheep before. The Merton 
flock is now quite as good as ever it was in the time of the 
late Lord Walsingham, whose son was first and second with 
two shearling rams, and commended with two others. He 
beat the Duke of Richmond again in the two-shear class, 
being first and third to the Duke’s second ; but the Cxoodwood 
flock was avenged in the class for ewes, not only keeping Lord 
Walsingham out of first place, but being highly commended 
with a second pen. Sir William Throckmorton could only 
obtain one third prize, and Mr. Rigden was once more beaten 

K intless; but the sheep which did not get noticed by the 
dges would probably have taken prizes at many other Shows, 
so good were the Southdowns at Taunton all round. The Judges 
say: — 

The class for shearling nms was well filled, and much difficulty was expe- 
rienced by the Judges m making their awards. Ihey much regretted that 
they could not feel justified in giving to a sheep of superb quality of mutton 
and fleece, No. 720, more than a high commendation, on account of an objee- 
tionable head. 

The class for all other ages contained many very good sheep ; whilst (the 
ahearliqg ewes were the best ever seen by any of the three Judgro engaged. 

Hbnby P. Hast. 

Henby Ovebmak. 
James E. Rawlenge. 

If the Southdowns were good both in respect to quality and 
eubstanoei the Shropshires were even better ; and there is not a 
single breed of shee|i which has made greater or more rapid 
im provement than this, which, not many years ago, was classed 
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oimongst other breeds.” Lord Chesham has done much for* 
the Shxopshires ; and the new President of the Society was amply 
Tewarded at Taunton, where he gained the first prize and a high 
commendation with two shearling rams, the second prize with a 
two-shear ram, and the first prize with his pen of shearling ewes. 
Mr. Pulley was third to him in the first and last of these classes, 
and beat him with a two-shear ram, which had a deal of style, 
and all the characteristics of the Hereford Shropshires. Lord 
Falmouth, who carried all before hibi with his Shropshires at 
the Truro Show the week after, was not so fortunate at Taunton, 
for he (lid not obtain a mention in either of the three classes. 
The Judges, as will be seen by their Report here appended, 
are of opinion that the breeders of Shropshire sheep are now 
pretty unanimous as to the points which they should endeavour 
to develop in their flocks, and they have already done much to 
prove that they are likely to attain the summit of their desires 

Again the breeders of these sheep have contributed largely and very credit- 
ably to the Royal Society’s Showyard, and the animals they have exhibited 
testify to the fact that their owners are mainly agreed as to the character they 
should seek to establish m their flocks. Each year greater uniformity is seen 
in the pens of Shropshires, and few are shown which do not possess that com- 
bination of heavy flesh, strong constitution, good quality of mutton, and heavy 
wool, which, the breeders of these sheep maintain, enable them to produce more 
meat and wool, per acre, in districts suited to them, than any other kind of 
sheep will do. The remarkable way in which they have spread over the 
Midland Counties during the last twenty years testifies strongly to this ; and as 
they are beginning to find their way into the far north, their patrons believe 
that their hardihood will enable them to maintain that character there. 

The shearling ram class had entries, nearly all of which do high credit to 
their breeders. The first-prize sheep was an exceedingly good one, combining 
all the size we want with rare form and quality ; the second and third were very 
good specimens of what Shro^isbircs should be ; and the reserve number a little 
model of form and quality, but wanting that masculine (diaractcr which a sire 
of rent-paying sheep should iiossess. Lord Chesham has in a short time done 
wonders as a breeder. If he cau combine the form and quality of this sheep 
with the size and grandeur of his first-prize shearling, he will run small risk 
of losing his present position. 

Class 81 — Rame of any other contained 16 entries, and several useful 

sheep were shown ; but nothing in this class calls for any particular comment 
from us. 

In Class 82 — Shearling Ewes — there were 11 entries. The first prize. 
No. 841, was a very fine symmetrical pen of ewes ; the second prize. No. 843, 
showed a great deal of character ; and the third-prize pen, No. 839, was a 
very useful pen of sheep. No. 886, the reserved number, contained some good 
'ewes, but not so unifonn in character and wcxil. 

Upon the whole we considered the sheep generally bore a favourable com- 
parison with those daown in any former year. 

Thokab Hoblet, Jun. 

Charles R. Keelihg. 

Q. Rakdell. 

The Hampshire Downs, and other Short-wools not qualified to 

2 s 2 
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compete as Southdowns or Shropshires, were not very numerous^ 
but the Judges give them a good character. With the exception 
of the third-prize pen of shearling ewes (Mr. Homer’s Dorset- 
shire Downs^ all the prize-winners were Hampshire Downs, and 
the majority of the awards went to Mr. Alfred Morrison and 
Mr. Rigg. ThelJudges’ Report is that — 

The Hampshire Downs showed in average numbers, and a marked improve- 
ment was olwervable in quality and uniformity of type. 

In Glass 83 were many superior animals, the first-prize shearling being a 
particnlarly smart sheep, well grown, and of excellent quality, 'i he second- 
prize winner showed great substance and fashionable tyjie ; while the third 
dieep was hardly so neat, but at the same time looking all over like a rent- 

^^LASs 84 produced some really fine specimens, the first-piize winner being 
unusually worthy of merit, with great depth of carcass, good quality of 
fleidi and wool : the second-prize sheep had a rare back, but was somewhat 
leggy. No. 865, placed thud, showed great substance, but was scarcely so 
q^mmetrical. 

In the Class for Shearling Ewes, No. 870 were of beautiful character, with 
well-covered backs and excellent form. No. 872, placed second, were of great 
size^ but a little deficient in neck, and rather light about their legs of mutton. 

James E. Rawlbvgx. 

Heeby P. Habt. 

Henbt Ovxbmak. 

It might have been expected that the breeds of sheep peculiar 
to the district would have shown in great force, so far as num- 
bers, at all events, were concerned; but any such expectation was 
doomed to disappointment. The Somerset and Dorset Horn 
sheep, noted for their early lambing and for the large proportion 
of doubles, are very much prized in the south-western counties, 
and they are eminently adapted to a good deal of the land in 
the neighbourhood of Taunton. Yet the only exhibitor was 
Mr. Culverwell, whose flock at Clavelshay, near North Petherton, 
has not its e(|ual in the county. This, perhaps, was why he had 
the field to himself ; and the Judges thought m^i^ighly of his five 
rams, that they did not withhold any of the four prizes in the 
two classes, and highly commended the fifth. There was not a 
single entiy of ewes. From Dartmoor, again, we might have 
counted upon more than the twelve entries made by Mr. Drew 
and Mr. May, both of whose farms are near Tavistock. Mr. 
Drew was first in all three classes, and second in the shearling 
Tam class as well, Mr. May being second in the two others. 
There were only seven entries of Exmoors, and here Mr. Pass- 
more was first in each of the three classes, Mrs. Langdon being 
aeoond with her two rams; while there was only one pen of 
shearling ewes. The Devon Long-wools were more numerously 
Tspresented; but Sir Heathcote Amory and Mr. Comer took 
nearly all the prizes, though, as the Judges’ Report will show^ 
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the merits of the competitors were, for the most part, evenly 
t)alanced : — 

We are verv sorry to see sctoh small competition in the Somerset and Dorset 
Homs, W what were exhibited were very good, especially No. 876. In the 
Dartmoor class there were some very useful animals, particularly among the 
ewes. In the Exmoor classes the shearling rams were very good, and in the old 
ram class. No. 895 was an extraordinary animal There was but one pen of 
ewes, and they were very good. The competition iu the Devon Long- wool 
class^ was very numerous, and very close as to merit. 

John Garfenteb. 

Heebt Mayo. 
James W. Faull. 


Pigs. 


What might otherwise have been a fairly good show of pigs 
was spoilt, to a great extent, by the disqualification of the 
following eighteen pens, because **the state of dentition indi- 
cated that they were over the age described : ” — 


Class 98. No. 938 
(pig supposed to have been 
sJterwards removed). 

„ 102. Nos. 963, 964, 
966, 967. 


Class 108. Na 968. 

„ 104. Nos. 976, 980. 
„ 106. Nos. 996, 997, 
1000, 1002, 
1003. 


Class 107. No. 1010. 
„ 108. No. 1016. 
„ 110. No. 1034. 
„ 114. No. 1078. 
„ 116. No. 1087. 


As is the case in all dairy districts, there are a great many pigs 
kept on most farms near Taunton ; but their owners do not seem 
to put a very high value upon them, for not one of the 162 ani- 
mals entered came from anywhere nearer than Bristol, It was 
noticeable, indeed, that here, as in the sheep classes, the entries 
were concentrated within a very few hands, for there were but 
4)ne-and-twenty exhibitors for all the five breeds. Lord Ellesmere, 
Mr. Jacob Dove, and Mr. Sexton, divided the honours pretty 
well between them, Lord Ellesmere taking five out of the six 
prizes awarded for other breeds” with his Lancashire whites. 
His only competitors were Mr. Moir and Mr. Jacob Dove ; and 
the entries were so small that the Judges withheld the second 
prize in two classes. In appending the Judges’ Report on the 
pigs, I can but express my regret at finding that it is so meagre, 
the most significant feature in it being the remark that in 
Class 102 (for boars under a twelvemonth old, of the small white 
breed), and in Class 104 (for sows of the same breed), there were 
nine entries disqualified out of thirteen. The Report says 

Taken as a whole the pirn were a very fine diow ; but, owing to numerous 
diraualiBcations, many g^ animals did not come into competition. 

G l ass 98. Only modmte. 

Class 99. A fair clasa 

Class 100. A small entry. No competition. 

Class 101. A lair class. 

Class 102. Owing to several disq^ualifications, only three animals were left 
an competition. A &ir class. 
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Class 103. A very good class. 

Glass 104. Only one entry left ; tbe remainder disqualified. Fair. 

Class 105. A very sood class. 

Class 106. A fair class. 

Class 107. A very fair class. 

Class 106. Small entry, but very good. 

Class 109. A ver/go^ class both in quality and numbers. 

Class 110. A fair class. 

Class 111. A very good class. 

Class 112. Ditto, ditto. 

Class 118. Ditto, ditto. 

Class 114. No competition. 

Class 115. A good class. 

Class 116. No competition. 

Class 117. A very good class. 

Robert Carver. 
William Cattle. 
L. S. Chrisp. 


Cheese and Butter. 


There was but a small and indifferent show of Cheese (onl} 
seven exhibitors in all), but there was a larger and better dis- 
play of Butter. In a county to which Cheddar cheese is indi- 
genous, it might have been expected that some very good cheese 
would have been sent for exhibition ; but while the Cheddar 
cheese is very highly esteemed for its richness and flavour, 
nothing can be conceived more flaccid and tasteless than the 
skim-milk cheese which is made in large quantities all about 
Taunton. In two separate Reports, the Judges of Cheese and 
Butter, who are unanimous in their praise of the specimens of 
butter upon which they had to decide upon, write : — 


I have pleasure in reporting that I considered tbe show of Butter very 
good ; those to which wo awaraod the I’rizes, as well as those Highly Com- 
mended, were of a vciy superior class, both as reganUifttUf^hty, flavour, and 
tiXtare. The Commended 1 should class as fine quality ; and even the 
poorest samples were, or might be, classed as fairly good. The samples were 
seat in a creditable state, and some entitling the exhibitors to the possession 
of artistic merit 

{]7iMse— only a small supply (seven exhibitors) in the two classes. Quality 
not fine^ nor the samples sufficiently matured. 


Jos. Watson. 


In reference to the Taunton Show of Butter and Cheese, my idea of that 
part of the Show was, that the show of (Iweee was small in quantity, and 
that the quality of those shown was not veiy choice. 

Butter^ a very good show, and the quality very fine of those dairies shown 
to which Frizes and Commendations were awarded. 

R. Clark. 

After placing before the readers of the Society’s * Journal ’ 
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these brief introductions to the Reports of the various Judges, 
I cannot better terminate them than by saying how mate- 
rially I have been ai^ted : first, by the Stewards of Live- 
stock, who gave me every facility for obtaining information 
which it might otherwise have been difiicult to procure ; and 
afterwards to the Judges who, once their labours concluded, 
spared no pains to enlighten me upon points which seemed to 
need any explanation. 


XXIL — Repitrt on the Exhibition of Implements at Taunton. 
By Chablbs Whitehead, F.L.S., F.G.S., &c. (Senior 

Steward). 

The descriptive Report of Mr. Hemsley upon the trials of 
implements at Taunton relieves the Senior Steward of Imple- 
ments from the necessity of saying much with regard to them. 
His chief duty is now to write something of a valedictory 
nature, to bid farewell gracefully, like the dying swan, to utter 
notes as tuneful as possible. The prominent rdle has ^en most 
properly assigned to Mr. Hemsley, whose music, the click of 
the mowing-machine, requires merely a preface — ^the overture 
to the opera. 

At no place has a more kindly feeling been shown throughout 
to the officials of the Society than at Taunton. The local authori- 
ties did their work thoroughly well, and carried out their 
agreement to the letter. The inhabitants ofithe town vied with 
each other in decorating their shops and houses, and at no pre- 
vious Meeting has a more enthusiastic welcome been given to 
the Society, or more hospitality shown to the officials connected 
with it. The Showyard was beautifully situated near the town ; 
and if the rain had not come in such deluges, and been so per- 
sistent, it is believed that the financial loss would have ^n 
comparatively trifling. Every one knew that a loss was almost 
certain when Taunton was selected; but judging from the 
number of visitors who came in on the first half-a-crown da}, 
which was beautifully fine, and the intense interest which they 
manifested in the stock and implements, there would have been 
a far larger aggregate attendance than had been thought possible 
if the weather had been moderately good. It was most interest- 
ing and eminently instructive to notice the keen attention of 
the visitors to the Showyard on Tuesday; the greater part 
of whom, acccordin^ to the information of one who well knew 
the locality and its inhabitants, were farmers or connected with 
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farming interests. These will not quickly forget the lessons 
taught by the highly finished perfected machines and imple- 
ments, and the symmetrical models of animals. Evidently they 
came to see and learn, and to profit by what they might see ; not 
merely to see and be seen, which has appeared to be the chief 
object of a great '^proportion of the visitors to some previous 
Shows; though it must be said, en paseant^ that the ladies 
among them were well worth seeing, and gloriously and 
triumphantly maintained the traditional beauty of the dames 
and maids of the West. Very satisfactory it is to find that the 
exhibitors and makers of implements drove a good trade and 
received many orders throughout the week, notwithstanding the 
wet and the gloomy shies that were enough to damp the ardour 
of the most weatherproof and enthusiastic agriculturists. Upon 
the whole, it must be said that, although the Society has sus- 
tained a heavy pecuniary loss, it has done a good and great 
«work that will be long remembered, in going to a purelpr 
agricultural district, and has imparted a stimulus to the agri- 
culture of Somersetshire. 

It was peculiarly appropriate that mowing-machines and hay- 
making^machines were tried in a grass Country ; that the fortu- 
nate farmers of the rich meadow-lands of Somerset and Devon 
should have been enabled to see the implements most suited 
to their requirements exhibited and tested close to their doors. 
No better trial-ground for mowing-machines could have been 
well found than the luxuriant meads of Taunton Dene ; nor 
could more patient, more thoroughly competent, more hard- 
working Judges have been selected than the three gentlemen 
who toiled indefati^bly from early mom till dewy eve during 
the whole term of the thorough investigations that have probably 
settled the {Question of supremacy, and obviated the necessity of 
further trials of machines connected with grass land, at least for 
many years. The land placed at the disposal^iS^the Stewards 
by the local authorities was most conveniently situated. The 
fields were of suitable size and shape, while the crop of grass 
was in most cases quite heavy enough to try to the utmost the 
capabilities of the various machines, especially in the clover, 
which was a veiy stout crop, much twisted and laid in places. 
Yet one exhibitor, who had entered several machines, withdrew 
them finally from trial-competition for the alleged reason that 
the crops weie not heavy enough to afford a sufficiently severe 
test of their capabilities. Very fortunately for the competitors, 
Judgei and St^ards, and all engaged in the trials, the weather 
was fisirly fine during the greatex part of the trial-week, though 
it was stormy and wild occasionally. This served to vary the 
cloud- and hmd-scapes on the beautiful ranges of hills enclosing 
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the valley of the Tone like a large amphitheatre, now bathed in 
sunshine, now clothed with silver-lin^ shades. Had the rain 
come down then as piteously as it poured during the following 
week it would have been impossible for the Judges to have 
performed their task during the allotted time. As it was, 
favente Jove^ they barely got through their work, and could not 
give their awards in until late on Monday the 12th, though there 
were but few hindrances, and everything worked smoothly and 
well. The local committee had done all in their power to 
make satisfactory arrangements for the trials, and carried out 
thoroughly well the details of the duties they had undertaken 
with regard to them and the Show generally. The trial-fields 
had been arranged and marked out by the Stewards ; and some 
were measured off on Saturday, the 3rd of July, in order that 
the Judges might be enabled to commence proceedings the first 
thing on Monday morning, instead of having to waste the best 
part of the first day, as has happened upon some former occasions, 
waiting while these preliminaries were settled. Arrangement of 
these details in order that the Judges may begin their work at 
once, either of inspection of the parked implements or of actual 
trial, entails the attendance of one or two of the Stewards a day 
or so earlier at the scene of action. The advantages are so 
obvious, and so great to the Stewards themselves and to all 
parties concerned, that it is hoped that they will not mind this 
slight inconvenience, and will always arrange that everything 
shall be in order for the Judges when they assemble. Most of 
the machines for trial were parked on Saturday inside the 
Showyard, conveniently close to the gate nearest to the fields. 
The Stewards wished to have them parked in the fields ; but 
upon the representation of the exhibitors that they would be 
exposed to mischievous or malicious damage during Sunday, 
and considering the close propinquity of the trial-fields, they 
consented that Siey might remain in the Showyard, parked near 
the gate. Much valuable time would be saved if, in cases like 
Hull and Wolverhampton, for example, where the trial-fields 
were a long way from the Showyard, the implements for tri^ 
were parked in the trial-field before the Judges began their 
labours. 

At this time, when the manufacsturors of implements and others 
are doubting the necessity for foiiher triab of standard or 
ordinary agricultural machines and imjdements, it will be satis- 
factory to those who believe that the trial system should be 
continued, to note that the number of mowing-machines that 
competed at Taunton was considerably greater than at Man- 
chester or Plymouth. There were 35 two-horse mowers in 
competition at Taunton belong^ing to 18 exhibitors. At Man- 
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cheater 13 exhibitors sent 23 machines for trial, while at Ply- 
mouth only 13 machines competed. This seems to indicate 
that the exhibitors, as a body, have not lost their zest for a 
hardly fought contest in the fields, nor their faith in the efficacy 
of trials, and in the genuineness, thoroughness, and importance of 
those conducted by the Royal Agricultural l^ciety of England. 
It may be urged by objectors to the system, Cut bano9 In what 
have these recent trials resulted ? Messrs/ Hornsby^s machines 
took the prize at Manchester, and the same firm have carried all 
before them at Taunton.” The inference that these objectors 
wish to be drawn is that there have been no material alterations 
in mowing-machines since the Manchester Meeting. Mr. 
Hemsley’s report answers this : Whoever runs may res^, great 
improvement in detail, in arrangement, in adjustment of im- 
portant parts, in draught, though the principle is the same, and 
yrill remain the same, per omne volubilis (Bvum. 

The renewed trials of haymakers and horse-rakes are possibly 
not so intelligible or so defensible, though from the wretched 
work done by many of the horse-rakes it would appear that they 
have not yet been levelled up to the mark by a long way. Still 
the principle of the prize implements in this class was perfect, 
and the work performed by them thoroughly satisfactory. Men- 
tion has been made above of the withdrawal from competition 
of four mowing-machines at Taunton at the eleventh hour, for 
reasons which have been well characteriseil as unfortunate.” 
In the class of haymakers and horse-rakes several exhibitors 
who had entered implements failed to put in an appearance at 
all. The representative of one well-known firm, whose imple- 
ments, duly entered for trial, were actually upon the trial-field, 
refused to allow the Judges to try them, alleging that he had 
received strict orders from his employers that they were not to 
be tried. The Stewards, of course, ordered these implements 
to be tried forthwith. It is not fair to the^lGbciety to enter 
implements for trial and to withdraw them at the last moment. 
Ati exhibitor is not justified in taking this course except under 
very eJt^ptional circumstances. Arrangements are made by 
the officials of the Society at much expense and trouble, based 
Upon the number of entries, which are frustrated in degree by the 
^lure of the exhibitors to fulfil their engagements. Many lead- 
ing implement manufacturers who have gained renown and glory 
at the trials of the Society, who still record with pride in their 
trade circulars and advertisements their triumphs thus achieved, 
now decline to enter implements at all for the trials, saying that 
they consider the day of trials has passed and gone; that perfection 
has been attained ; in short, that the millennium of machinery 
has been eonsummated. This is, at least, straightforward ; but 
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to enter for trial and then to withdraw from it is unintelligible^ 
childish, and vexatious, 

A Steward of Implements who has served his time, and who 
has gone through the four years’ course, must be struck with 
the energy, assiduity, and intelligence of the Judges as a rule ; 
and at Taunton, during the recent trials of mowing*machines, 
it was refreshing to see how hard the three Judges worked. 
No Judges, moreover, from what class or in what way they 
might have been select^, could have displayed more impartiality, 
greater intelligence, or a more thorough practical knowledge; 
notwithstanding a paragraph in the ^ Times ’ of the 12th of July, 
which was copied and circulated by m leading firm of implement- 
makers, who exhibited largely at Taunton, upon the reverse of 
their trade card. This objected to the prize system, and the 
Society’s Judges were described in it as three farmers more or 
less competent to form an opinion, but also liable to unconscious 
predilection for one principle or one fashion in the mechanism 
submitted to their judgment or fancy.” Now, it is questioned 
whether any more competent tribunal to judge agricultural 
machinery could be formed than that compost of practical 
farmers who understand how to work the machines them- 
selves, and know exactly what is required of them ; who have a 
fair knowledge of 'mechanical principles, and are assisted and 
advised by a staff of talented engineers, furnished with improved 
machinery for testing draught and other vital elements, which are 
duly taken into account in tbe decisions and awards. There 
can hardly be a happier combination of scmnoe with practice. 
The tables of points of merit to be awarded for perfection in the 
various qualifications* of the different machines and implements 
for trial show how evenly the scientific and the practical are 
balanced. If those arranged for the late trials of mowing- 
machines are examined, it will be seen that more than half of 
the maximum of 1000 points denoting perfection are assigned 
to (qualifications that must in a great degree be gauged by the 
engineers, and determined with mathematical precision by the 
dynamometer. The Judges cannot [arbitrarily ignore and set 
aside these results ; and it is difficult to understand how their 
alleged predilection joy .one principle or one fashion in ^e 
mechanism submitted to their judgment can influen(^ or guide 
them in awarding the more practical points, which are as 
follows : viz., No. 4, ^ General arrangement and adaptation of 
machine for working on uneven ground. No. 6. General 
fection of work, including closeness a^d evenness of cut, uee- 
dom from clogging, and mode of leaving the grass. Na 7. 
Price.” These are absolute qualities t no machine combinmg 
these could be ignored by the Judges upon a simple question 
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of principle or fashion. The natural impulse of practical men 
would be to declare that the quality of the work done demon- 
strated the principle. Scientific men would be more likely to 
.set up a standard of principle^ and say that the work must be 
levelled up to their ideal ; but the Judges, from their training, 
their habits of thottght, their instincts, would not be likely to 
sacrifice the real, the useful, to any exalted aimings at the 
aesthetic or the beautiful. Whatever may be thought indi- 
vidually as to the trial system, and as to its continuance or 
otherwise, it is passing strange that great firms,” who have 
taken advantage of it, and have hitherto been only too glad 
to be ticketed as first, second, and third,” by the Judges of 
the Royal Agricultural Society, should now protest against the 
system and the manner in which it has been carried out, and 
issue their protests in the Showyard of the Society under the 
very shadow of its wings. 

«. The Stewards of Implements always have had considerable 
trouble with regard to the awards of the ten silver medals 
which are placed at the disposal of the Judges each year. 
The exhibitors think that the whole of these medals must neces- 
sarily be given away, and that the Council of the Society intend 
that they should be distributed somewhat in a broadcast fashion 
among ingenious and novel adaptations. Frequently the Judges 
themselves do not rightly interpret, the instructions ” as to 
awarding them ; and it has happened occasionally that the 
Stewards have had to exercise their power of withholding their 
consent to awards made in cases where the spirit of the instruc- 
tions has been disregarded. Much dissatisfaction was felt at 
Taunton because of such action on the part of the Stewards, 
and it was difficult to make the exhibitors understand that 
these medals are reserved as a mark of approval of any new 
principles of construction which the Judges may consider an 
essential improvement, subject always to the triKActions con- 
tained in Rule 2,” which is as follows These medals cannot 
in any ease awarded to any implement included in the 
•ordinary rotation, (1) unless it Mongs to the classes for which 
prises are ofiered at this Meeting ; or (2) the principle on which 
the implement is constructed be entirely ijiew, and the imple- 
ment never before exhibited at any of the Society’s Shows.” It 
is further provided that no medal shall in any case be awarded 
to any implement capable of trial until it has been subjected 
to such trial as the Stewards may direct.” The object which 
the Society has in offering these medals, with the above- 
redted oonditions, is obviously to bring to the front any new 
invention or principle df construction in implements without 
the delay that might be incurred in waiting for the ordinary 
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rotation ; and it is the duty of the Stewards and Judges to see- 
that these objects are fulfilled, and that the Society’s medals 
are not lavished unworthily nor made too cheap. 

A programme of the order of the trials to take place at Taunton, 
was arranged and widely circulated early in the trial-week, that 
all concerned and interested might have some idea as to the day 
when certain machines would be tried. This programme was. 
adhered to fairly well, and, it is believed, was much appreciated 
by exhibitors and the public ^nerally. It is most desirable 
that a similar public notification of the order of the forth- 
coming trials should always be published as early as possible ; 
also that the Stewards should see that the order is followed as 
closely as circumstances will allow, as it would materially assist 
them in their duties, and cause the Judges to work with more 
method and system. 

The vivid recollection of most j^easant labours in connection 
with the Shows at Cardiff, Hull, Bedford, and Taunton, tinges 
the parting at the end of the Stewardship with regret, which 
feeling is intensified as the remembrance of the many courtesies, 
hospitalities, and kindnesses received from the inhabitants of 
those towns, from all the other officials of the Society, and from 
all connected with the Show, comes surging up in the memory. 


XXIII . — Report on the TriaU of Implements at Taunton. 

By John Hemblet, of Shelton, Newark. 

It can scarcely be matter of surprise that competitive trials of 
agricultural machinery, carried out upon an extensive and public 
system, should continue to command so much attention from 
manufacturers and purchasers, when we consider the con- 
tinued demand there is for machinery having a labour-saving 
character, especially at this particular time. If these trials 
were not so conducted, fanners would be^ compelled to com- 
pare machineiy in their own hands privately, with much incon- 
venience and per^plexity to themselves; and it is extremely 
doubtful whether, if this latter plan had been relied upon, this 
generation would have witnessed anything like the present 
^c^ee of perfection in agricultural machines. 

The Royal Agricultural Society has endeavoured to carry 
out these trials, at no little cost, in a manner certainly not 
attempted by any other institution in this country ; and whatever 
may be its future course of action, the fanners of England feel 
greatly indebted to it for the course it has hitherto pursued 
in this respect. The strength of a machine, the power to 
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be saved, and its execution in work, cannot be determined bj the 
eye ; red and blue paint and fine gilding, first-class workman- 
ship, and even the persuasions of a clever pushing agent, are not 
sufficient to induce farmers to approve and adopt, without more 
convincing proofs 'bf excellence. It is not to be supposed that 
prize-taking machines are the only ones in favour with the 
public; but any of those selected machines which get well 
through these severe tests and examinations may be considered 
safe ones to buy. In arranging these trials, an institution like 
the Royal Agricultural Society may be expected to look a little 
farther into the requirements of the English farmer than indi- 
viduals might do. A good opportunity is also offered to manu- 
facturers on these occasions for comparison and improvement. 

These trials have of late years been watched so intently, and 
reported upon so ably and, generally, so truthfully by gentlemen 
bf scientific and practical knowledge, in the daily and weekly 
press, that a report in this Journal, necessarily delayed until a 
large amount of interest is lost before it reaches the hands of 
members of the Society, seems somewhat of a repetition of 
jpatter patent to the agricultural world ; but the official report 
has the advantage of being prepared with that care which is 
required in drawing up tables and in noting facts which may 
be referred to in future, as a kind of record of the present state 
of agricultural machinery. 

The same scissors-like motion, and the same principle of con- 
veying power from the bite of the travelling wheel upon the 
ground, have been maintained since the first introduction of 
mowing-machines. Those two important elements, power and 
speed, have always seemed to be wedded on very fair terms in 
these machines ; but we may well suppose that the simplifying 
and arranging of all their parts, according to their present me- 
chanical construction, must have required nie|Ry thousands of 
experiments, especially when we consider what work is performed 
by them. The knife runs at a very rapid speed close to an 
uneven surface, consequently coming into contact with stones, 
sticks — not unfrequently with pieces of iron brought in manure — 
mole- and ant-hills, often of a consistency like glue ; at other 
times driving through the uneven surface as hard as a road, or 
running full speed into deep unseen furrows. 

The comparison of these machines is therefore very different 
from that of bam machinery, or even of corn-mowing machines. 
Superior material and construction are of the utmost importance, 
and fairly claijp one-half of the points of merit ; but it may be 
doubted by many whether it is not more easy to compare con- 
struction and niaterial in prize-taking machines, than it is with 
commercial ones. Upon this point the Society, in the printed 
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form of general regulations, under the heading of Entries for 
trial,” issued the following notice : — 

The speoifioation must state the sellixig^prioe of eaoh article complete and in 
good working-oi^er ; and eaoh exhibitor will be bound to execute all orders 
given to him in the Showyard at the price stated in this spediication, and to 
deliver the Implements within six months of the close of the Show, on pain, 
in case of failure in such engagement, of not being again allowed to exhibit at 
the Meetings of the Society. 

In order to ensure a hotiO fide selling-price ^ing specified for competing 
machinery it shall be a condition that, if the price certified by the exhibitors 
shall, in the opinion of the Engineer-Judge, or Judges, together with the Con- 
sulting Engineer of the Society, bo stated so manifestly low that the exhibitor 
cannot consistently supply at such price, the, Judges shall have power to 
decline to try such machinery. 

It may also be doubted whether, although one machine may 
be superior to another in these short trials, it would continue 
to be so after a certain amount of work ; but It should be remem- 
bered that the best means of estimating this is the thorough 
examination which these machines undergo by the very able 
engineers to the Society ; and that in the best of them the 
parts are so constructed and arranged as to produce the least 
possible amount of friction ; and this important quality has not 
been by any means lost sight of by the Judges in awarding the 
points of merit. 

I wish to take this opportunity of stating that the English 
farmer is much indebt^ to the American inventors of these 
machines, as^well as to the present manufacturers, for their enter- 
prise in competing in such a spirited manner in this country, 
the results from which may not at first sight be adequately 
estimated. 

The history of the trials of grass-mowers by the Royal 
Agricultural Society is to be found in the volumes of this Journal 
for the years 1857 (when prizes were first offered for them *), 
1861, 1865, and 1869. The interest of the farmer in these truly 
labour-saving machines may not be considered so great now as 
it was at the Manchester trialS| when the conclusion was arrived 
at that he might safely invest in any one of the best of them ; but 
it remained for the present year’s trials by the Society to exhibit 
their perfection in such a high degree : strength given without 
adding unnecessary weight, improvement in wearing parts, and 
the machines altogether better adapted for heavy and difficult 
cutting; in fact, the large majority of the machines which were 
brought to trial at Taunton will be found much cheaper ma- 
chines than those which competed in 1869. It was obvious that 
a smaller number of what comparatively might be termed inferior 
machiiMs came to trial at Taunton than at Manchester. 

Taking the usual calculations for horse-power, interest of 

* These were earried off by American inventionB. 
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capital, and charging a fair allowance for wear and renewal, it 
would seem that a farmer having 20 acres of cutting would be 
justified in buying a machine : thus — interest. Is. per acre ; 
renewal, 9d . ; repairs, oil, &c.. Is. 3d. ; 4 horses, 1 man, 1 boy^ 
in small fi^ds, to cut 10 acres per day, Is. 9d. per acre =4s. 9d* 
per acre ; upon a larger scale with larger fields this item would 
be considerably less. At this season of the year, also, horses 
are not always in so much request upon the farm, and in such 
cases the actual costs would be much reduced. Expedition, 
again, in this treacherous climate, is a g^at object; and the 
cut grass is left in a much better state for drying when cut by 
machine than when mown by the scythe. 

On Saturday, July 3rd, the Stewards carefully examined the 
different fields, and arranged the measuring of them. Four of 
them were set out in 60 perches each for the first trials of two- 
horse mowers; they were old turf-land not generally mown, 
the bottom being dead and soft. The plots had open grips or 
drains running across them ; and the crop was estimated at from 
40 to 50 cwts. of hay per acre. The plots were tolerably uniform 
in point of difficulty, some having more ant-hills on them than 
others, but certainly nothing to prevent practical judges making 
a fair comparison, allowances being made for any such vari- 
ations. In two other fields, the crop was clover and trefoil, esti- 
mated at from 45 to 50 cwts. per acre, very long and. much laid ; 
these were set out for the second trials of two-horse mowers ; 
and a piece of difficult work, in another field, was reserved for 
their final trial. Two remaining fields of meadow 4and, regularly 
mown, and much lighter in crop, from 20 to 30 cwts. per acre, 
were reserved for the one-horse machines ; and in these two fields 
much time was spent in selecting suitable plots as level and 
uniform, and as free from ant-hills as possible, for the dynamo- 
meter tests of all the machines. These arrangements proved to 
meet the requirements of the Judges ; and no alteration was 
made, except in one field, where a small st ri p of rough land 
covered with stones^ and quite impracticable, by an over- 
sight measured with four or five plots of grfss, which the Judges 
at once objected to. 

It may be remarked that, by these preparations, the Judges 
were enabled to concentrate their undivided attention upon 
their onerous duties. 

The situation of the trial-fields was most conveniently secured 
by the Local Committee, who, in all their arrangements, had 
well studied the success of the Meeting. 

The whole of the machines for trial were arranged inside the 
Showyard for greater safety on Saturday evening. The only 
exhibitors, whose machines were entered for trial, who did not 
put in an appearance, being the Johnstone Harvester Company, 
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whose machine met with an accident in transit, and Mr. Bamlett’s 
four machines, which were withdrawn. It was unfortunate that 
the public had not an opportunity of witnessing these well-known 
and excellent machines tried, and tested for draught, but the 
excuse which this gentleman made for not bringing ^em to trial 
was still more unfortunate. 

The trials were watched throughout by a large number of in- 
terested persons ; indeed, one of the most pleasing features of the 
Taunton Meeting was the general agricultural character of the great 
majority of the spectators during the whole time of the exhibition. 

The Society was fortunate in securing the services of the 
three following experienced gentlemen as Judges in the Mowing- 
Machine Classes : — Colonel Grantham, West Keal Hall, Spilsby ; 
John Hicken, Dunchurch, Rugby; James W. Kimber, Fyfield- 
wick, Abingdon. The following instructions, previously pub- 
lished in the Prize-sheet, were handed to them*:-*— 


instmeiions to the Judges. 

1. The Judges will have from 9 o’clock in the morning of Monday, the 5th 
July, until noon on Saturday, the 10th July, allowed them for making their 
adjudications, and signing their awards, with the exception of any Glasses for 
which special arrangement%may be iQade. 

2. If they should not award the amount of money offered as Prizes iu any 
Class, they will be instructed not to appropriate that sum to any other de- 
scription of Implement. 

3. The Judges wil^ be instructed to deliver to the Stewards their fined and 
complete awards of Prizes and Medals immediately their decisions are completed. 

4. The Judges will be requested to observe that it is left to their discretion 
to select the Implements for trial from those specially entered for competition 
for the Society's Prizes, as well as, if they consider it desirable, from those not 
so entered. 

5. The Judges will decide on thermerits of the work done by any A^cul- 
tural Machines to which steam or. o^her power is applied ; but they will be 
required to pay evezy attention to the report of the Consulting Engineer as to 
the power used, the mechanical construction of the Machine^ and the quality 
of workmanship and materials used. 

6. The Judges will be instructed particular attention to the con- 

ditions relating to the (|ualifications each Iwhine ehould 'possess, and to the 
B|)eed and pressuTe as given* ^ . * 

7. The Judges will be jmdructed that in the trial of Machines, in ever}^ 
case where practicable, steSn-power should be adopted instead of horses, as 
the most accurate test of the relative worldng of Machineiy. 

Points of Merit to he awatrdedfor PfirfeeUon in various Qualifications. 

Classes I. and 11. — ^For the best One or Two-horso^ Mowing Machine. 

1. Mechanical construction and wcarkmanship, with soundness 

and quality of materials .. 250 

2. Simplicity and lightness, combiood with strength 100 

3. Arrangement of gearing-crank and its connections ; oonstnio- 

tion of knife and bar, with form and position of fingers . . 100 

Carried forward 460 

2 T 
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Carried forward 
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450 

100 
150 

250 
50 

1000 

Class 1. — One-hobse Mowing Machines. 

The Jud^s at the last trial of grass-mowers by the Royal 
Agricultural Society, at Manchester, dealt with a high hand with 
these machines, and summarily dismissed the whole without 
even testing them on the dynamometer, on account of excessive 
draught, expressing themselves in danger of the interference of 
that notable Society which so fearlessly protects dumb animals. 

The Royal Agricultural Society, boweiher, once more in the 
interest of the smaller class of farmers, determined to offer prizes 
for them ; but the Council took the wife precaution of limiting 
the draught to the usual standard^of one horse-power, and it was 
somewhat surprising that this caution h^ not more effect with 
the exhibitors. 

The prizes offered were — 


For the best One-horse Mowing Machine 20 

For the second best •• 10 

For tho third best 5 


(The power for one-horse machmgs not to exceed 33,000 foot-xx>unds per 
minute.) 

On Monday, July 5th, 14 one-horse machines, by 13 makers, 
were tried on the dynamometer in a Kght crop of meadow grass, 
at l-j2^inch cut running through uncut grasaint both sides. The 
names of the exhibitors and the number of the machines will 
be seen in Table I., annexed. This. first trial was not satis- 
factory, as it was found that the frame-wheels of the new dyna- 
mometer were too wide when these machines were attach^ to 
it by the shafts provided by the manufacturers, and consequently 
a part of the grass that should have been cut was pressed down 
by the dynamometer wheels. 

Two special conditions had been drawn up by the Society, and 
previously circulated amongst the Exhibitors as follows : — 

ConditUm of Trial. 

1. Such implements as the Judges majr direct will be tested for draught by 
means of the new hone-dynamometer which was used in the cart and waggon 


« Brought forward 

4. General arrangement ahd adaptation of machine lor working 

on uneven ground 

6. Lightness of draught in and out of work 

6. General perfection of work, including closeness and evenness 

of cut, freedom from clogging, and mode of leaving tho 
cut grasa 

7. Price 




Tadlb I.—Summauy ok Kksults ok TiMAi.h OK One-Hoksk Mowino Machinek (Ci.AKB I.). 
(Tho power of one-lionw maeLinuH not to exceed :W,000 fo(»t-]bR. pc'r minute.) 

Thoro wore 18 Entries in this Class, and 14 of tliose wore proeontoil for Trial, 
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trials at Bedford, and which is folly described in the last number of the 
Society’s * Journal,’ second series, veL x. pagdt 679-682. ^ * 

2. For this purpose all mowing machines must be provided with one pair of 
shafts, into which the dynamometer can be yohed iy means of its harness, 
which represents ordinary cart harness. A mowing machine under trial for 
draught must be drawn by meant of that pair of shafts alone. 


And although clause 1 points out the machine that was to be 
used, and where a full .description of it was to be found, not one 
of the exhibitors arranged their shafts so as to make the wheel- 
track clear off the knife-bar. 

This oversight was rectified in all the succeeding dynamo- 
meter trials by an alteration in attaching the machines, so that 
the carriage wheels could clear the track of the cutter-bar. 

This trial, however, proved that all the machines, with one 
exception, were above the restricted draught. The engineers 
and Judges decided to try them again at a cut of 1} inch in a 
lighter crop. Two were withdrawn, and a similar result was 
produced, as will also be seen by Table 1. 

It was then thought desirable to make a selection to be tried 
for quality of work, and seven which drew less than 40,000 foot- 
pounds* were tried on July 8th, and the following notice was 
posted up : — 


Notice to the Exhibitors of the seven One-horse Mowers selected for 
further trial, viz. : 

• Gat Number. 


Samuelson and Co 182 

Walter A. Wood 2436 

W. Anson Wood 192 

W. A Fell 76 

Harrison and M*Gregor 738 

Hornsby and Sons 678 

IHtto 579 


These machines will be tried first for quality of work, in No. 9 Field, this 
morning. 

Those selected will then bo subjected to trial for power by dynamometer, 
under the same conditions of cut as in the trial for quality. 

Exhibitors vdll be allowed to drive the horses of the Society in the Dyna- 
mometrical Trial at such speed as they choose, note of which speed will k® 
taken by the Judgoi, 

The competitors are hereby cautioned that, from the preliminary runs on 
the dynamometer, it is evident that these machines are all in danger of being 
disqualified for the Prizes on the score of power. 

(Signed) Charles Whitehead,) 

Jarbz Tubmsb, > Siewardi of Im^emenU, 

John Hemslbt, J 

SUwarda^ Office, July 8lA, 1876. 


* A plain explanation of the term ** foot-pounds’* will be found at p. 414 in 
vol. vilL, second series of this Josimal. 

2 T 2 
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After these seven were tried for quality of work at a height 
of cqt varying from l-J- to l-f inch^ ^o. 76 was dismissed by the 
Judges, and the remaining six were put to the dynamometer ; 
Table I. (facing p. 634) will show the result. 

On Monday, the 12th July, after the two-horse machines had 
been disposed o|^ these six were once more tried in a light crop 
of meadow grass very little over 20 cwts. per acre ; they were all 
set in the same manner as the two-horse' machines, at a cut of 
1 J inch, with an open side of grass cut, and put to the dyna- 
mometer ; the result of this trial is also shown in the Table. 

It may here be remarked that the Judges could not entertain 
any question what power was required to cut 1 inch or 1 foot 
of grass ; here was a machine intended to be drawn by one h(»rse^ 
taking its full width of cut ; was that machine within the limited 
power, or was it not? and upon this point the Judges had no 
discretion but to disqualify all, with the exception of No. 578^ 
having a width of cut of 2 feet 9 inches. 

Awabd. 

First Prize of 20?., to Messrs. Hornsl»y and Sons, of Grantham (578), for 
their One-horse Mowins; Machine. 

All other machines in this Glass di^nalified from being overdraught. 

Some erroneous figures as to the draughts of these machines 
having been published in some of the newspapers, the following 
statements from the engineers’ notes was posted up in the Show- 
yard, with a view to prevent further wrong impressions. 


Class I. — One-horse Mowing Machines. 


ExBimrott'b Naue. | 

ratalo|i;ae 

Number 

Draught In Um «hpn World 

First 1 Second 
lilul Irlul 

Set at 1,*,” ’ Set at If" 

og. 

Fourth 
Trial. 
Set at If". 

A 

Draught . 

i^heii 

Unloaded 

1 in 

final Trial. 

Samuolson .. 

182 

185-9 

152-1 



194-4 

201-8 

' 87-5 

Walter A. Wood . . 

218G 

JUS- 

168-1 

173-6 

1 169-G 


W. Anson Wood .. 

192 

208 •« 

173-2 

179-3 

, 176-3 


Harrison & H*Grogor 

738 

227-5 

178-3 

189-4 

189- 

' 76- 

Hornsby 

578 

150-5 

123-0 

148*8 

1 1.33*5 

1 46-9 

Hornsby .. .. | 

579 

184-9 

1 

134-5 

166-2 

161-8 

1 

70-5 


Class II. — ^Two-hoese Mowing Machines. 
The prizes offered in this Class were — 

£ 

For the best Two-ljorse Mowing Machine .. , . . . 30 


For the second best . . 20 

For the third best 10 , 





Taolu 1Y.— Summauy of Results op Tisims of J1obhk41akks (Class fV.). 

Tliore woro 11 1'lntrion for Tiiil ; of tlioBO, 7 woro triwl io MjwIiw Gram. 






Report on the Triah of Implements at Taunton. 637 

Monday, the 5th July, and two following* days, were occupied 
in trying* the 35 two-horse mowers in the fields above named, 
their positions having been asiigned by ballot — Hornsby 
Sons sent 4; Kearsley, 4; Lewis and Locock, 3; Harrison 
and McGregor, 3 ; Osborne and Co., 2 ; Samuelson, 2 ; Fell, 
2 ; Williams, 2 ; Brigham, 2 ; Picksley, Sims and Co., 2 ; 
Brenton, 2 ; Burgess and Key, 1 ; Vipan and Headley, 1 ; 
William Anson Wood, 1 ; Wray, 1 ; Walter A. Wood, 1 ; 
Matteson, 1 ; Haughton and Thompson, 1. 

The Judges considered that none of them could be disqualified 
as being duplicates, in the meaning of the term adopted by the 
Society ; and this opinion was confirmed by the engineers, who 
had all the machines brought back into the Showyaid and carc- 
lully inspected, accompanied by one of the Judges, but without 
any attendant from the maker. After the Judges had compared 
their notes and points, and considered the engineers’ report, they 
selected 20 machines, which are noted in the annexed Table (IL), 
out of the 35, for further trial on the clover crop on the following 
day. Heavy rain during the night and forenoon caused this long 
stuff to be very difficult to quit the machine. Most of the crop 
laid one way, away from the knife, which, of course, throated it 
the other : however, all the machines got through very creditably ; 
some of them not cutting quite so low as others, on account 
of stones they had to encounter. On Saturday these 20 first- 
selected machines were taken to a plot of light grass, having 
probably 20 to 25 cwts. of hay per acre. A flat board was placed 
on the ground, and each machine was put upon it, and the knives 
were all set at l^inch cut from the board, the height which the 
Judges thought most practical, and which was carefully measui*ed 
by the assistant-engineer. The machines were then attached to 
the Society’s new* dynamometer, and the draught and side-strain 
were taken, each machine being run round on both sides of the 
plot (two observations being ts^en), to ensure uniformity of cut 
and weight of crop, the average of the two being noted. It may 
be as well to state that the side-strain was taken two feet, in all 
cases, from the ordinary attachment at the end of the pole, to 
suit the draught of the dynamometer. It will be noticed that 
this side-strain was not taken at the extreme point of attach- 
ment to the horse’s collar ; but all the machines were tried 
alike. The height of the pole from the ground was regulated 
at the wish of the exhibitor ; but in this point there were very 
slight differences between them. Each of the machines, before 
being detached from the dynamometer, was taken to the same 
solid piece of ground and run in gear, but not cutting, to test 
the draught for friction only. 

These tests occupied a considerable time; and the Judges, 
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having gone carefully through their points, observations, and 
notes, which the three previous trials had given them an oppor- 
tu^ty of making, expressed themselves satisfied. But, at the 
request of the Stewards, they selected 10 machines, to give them 
what they termed a gallop through a difficult piece of work in 
onid of the fields, jisking the exhibitors for no restrictions what* 
ever; and although ^e official trials were concluded to the 
satisfaction of the Judges, they paid particular attention to the 
manner in which the work was performed. Nothing, however, 
was noted by them to alter their previous impressions ; but they 
preferred to give in their awards for Classes I. and II. simul* 
taneously. 

These 10 machines were Samuelson, No. 181 ; Harrison and 
McGregor, 741 ; Hornsby and Son, 580 ; W. Anson Wood, 193 
Samuelson, 183 ; Walter A. Wood, 2437 ; Burgess and Key,. 
2824 ; Hornsby, 582 ; Hornsby, 583 ; Hornsby, 581. 

It may here be stated that each of the three Judges took notes 
separately in the field, and afterwards compared them, and they 
thus arrived at the conclusions upon which their awards were 
based ; also : — They wish to state that the engineers pointed 
out to them, in the most careful manner, the weak and strong 
points, advantages and disadvantages, of different gearings, and 
other important points in each machine, and that all these 
matters were carefully considered, jointly, nothing being deter- 
mined in an off-hand manner. The system of judging by 
points keeps their attention to every particular, nothing is left 
to memory, ample printed log-sheets being provided for each 
machine in every trial.” 

The Judges have also drawn up the following Report 
Two-horse Mowers, 

We can speak in praise of the two-horse mowers aiy class. The gap 
between the best and worst machines has lessened conside^ly since the Man- 
chester Meeting. All the machines tried at Taunton, with one or two excep- 
tioos, cut a heavy crop of grass fairly. It must be a satisfaction to the public, 
as it is to us, to know that this useful and necessary implement has attained 
to so high a standard of proficiency. 

During the whole of the severe trials which the class had to undergo, only 
two out of the thirty-five machines became ** hors do combat.** And these two 
instSDces of severe breakages were probably owing, in some degree, to the 
haCto and unskilfulness of the drivers. ** Lightness with strength,** appears 
to be the motto acted upon in designing a mower ; and, as an illustration of 
the mechanical skill which is brought to bear in this direction, we may men- 
tion Hornsby’s light ** Paragon,” which in the final trial fell on a plot with 
more than the average number of old ant-hills. The powerful horses drawing 
it were several times brought to a stop (and, on one occasion, the driver 
latched off) in so abrupt a manner as to force on one’s mind the idea that 
some part of it must be broken. On examination afterwards, however, the 
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macliine was found to diow no evidence of etrain or brealnige. Bat we tbink, 
in the present form of mowers, there is a minimum in this point of lightness 
which should not be exceeded. And we venture to express our opinion that, 
while some machines are made of unnecessary weight, others are much too 
light for the general requirements of farmers in this country. With regard to 

stoppages ’* during trial: — ^There were some impediments which were, in 
some degree, fatal to all ; such as ** nests,** ant-hills, arid stones. Bui in some 
machines clogging resulted from a collection of chafed grass in the fingers. 
In others stoppage was caused by cut grass getting into the gearing, or 
entangled in the crank. This resulted from these parts occupying a position 
which favoured the collection of the cut grass, or from want of proper shield- 
ing. In one case, a quantity of cut grass was found crammed beneath the 
connecting-rod and the frame, and the machine was brought to a stand. This 
probably resulted from want of space, and the lowness of a long connecting- 
rod. 

With regard to the working of the two-horse mowers we noticed, while 
watching the trials of some of the less perfect machines, a general unsteadiness 
and vibration in all parts ; in others, an apparent heaviness of draught, great 
tremor of traces, frame, and polo, and evident discomfort of the horses draw- 
ing ; and our opinion as to the draught of these was fully confirmed by the 
dynamometer tests. 

During the trials of the best machines, on the other hand, we were im- 
pressed with the general appearance and perfect balance of all their parts, the 
steadiness and evenness with which thev worked, the ease with which the 
horses walked in the cleared tracks, and the perfection of the work done. 
And this superiority of work was more particularly marked when the cutting 
was done in the same direction in which the grass was laid. 

The concluding run was remarkable for the masterly style with which the 
whole of the ten selected machines went through their work, and the general 
perfection of work done in a slightly laid crop of grass. We think it is due to 
the Exhibitors to mention particularly the splendid close and even cutting in 
this trial of Walter A. Wo<^, Harrison and McGregor, and Hornsby and Sons ; 
and the swathing of Walter A. Wood, Hornsby, and Samuelson, which was 
simply perfection. 


One^horae Mowers^ 

An effort has evidently been made by the makers to produce a one-horse 
mower, and this class ^ows a marked improvement since Manchester. Many 
are certainly of lighter draught than those exhibited in 1869. 

We would take this opportunity to thank the Stewards for the valuable 
personal aid they rendered us; without which, and the &oilities they gave us 
in every way, these trials must necessarily have lasted several days longer. 

Jaiixs W. Kiiibbb. 

H. Y. Gbantham. 

John Hxokbn. 

following awards were giren in by 2 P.M. on Monday, 

First Prise of 30Z., to Mossib. Hornsby and Sons (580), of Grantham. 

^(»nd Prize of 201,, to Heasis. Hornsby and Sons (582), of Grantham. 

Third Prize of IW., to Hem. Hornsby and Sons (toI), of Giuntham. 

Highly Commended Messrs. Hornsby and Sous (6^), of Grantham. 

Highly Commended, Messrs. Samuelson and Go. (16 v> of Banbury. 

Highly Commended, Mem. Samuelson and Co. (l88), of Banbury. 
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Commended, Messrs. Burgess and Key (2824), Holborn Viaduct, London, K.C. 

Commended, Messrs. Harrison and McGregor Lancashire. 

Commended, Mr. Walter A. Wood (2437), of Worship Street, London, E.C. 

Whatever may be the general opinion of judging by tabulated 
points, and it may possibly be thought that the Judges had 
acted a little too much by rule in this instance, it must not be 
forgotten that they had hard-and-fast lines laid down for them 
in the Table of points. By this means the duty of Judges is 
certainly somewhat simplified ; and, however anxious they might 
be to encourage any one particular quality, this Table checked 
them from attaching undue importance to it. The best machine, 
say upon 500 points, cannot occupy the first position unless it 
is sufficiently supported in the other 500 ; consequently the 
machine gaining the greatest number of total points must take 
the first prize, and so on. This Table shows openly how the 
Judges arrived at their decisions ; and the manufacturers had been 
previously made aware what importance would be attached to 
construction, and what to performance. 

It is obvious that the drawing up of the Table of points of 
merit to be awarded requires great care ; and it is quite likely 
that the arrangement of these points is open to more criticism 
than the disposing of them. 

The press having published erroneous figures of the draughts 
of these machines, as well as of the one-horse mowers, it was 
thought advisable to give the following short statement from 
the engineers* notes with reference to this class also ; and pro- 
bably this plan might be carried out with advantage on future 
occasions. 


Glass II. — Two-hoesb Mowing Machines. 


Namp. 

CataloRae 

Number. 

J 

Samuelson 

181 

190 2 

Hornsby 

583 

213-3 

Burgess and Key 

2824 

230 4 

Harrison and Bl'Grcgor .. ' 

' 741 

237-9 

Picksloy and Sims .. .. 

244G 

1 208-4 

Hornsby 

582 

‘ 223-4 

Wultcr A. Wood 

2437 

235-4 

Samuelson .. 

183 

212 0 

Hornsby 

580 

227-0 

Hornsby 

581 

1 217-0 

W. Anson Wood 

193 

200-1 
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In giving a few descriptions of grass^mowing machines, and 
illustrations of some important parts of them, it may be ex- 
pected that those from the extensive and successful firm of 
Messrs. Hornsby and Sons would occupy our first attention. 

ilfessrs. Hornnhy and 8on^ Mowing Machtnn — Fig. 1 is a plan, and Fig. 2 
a Bide-elevation, i inch to a loot, of No 580, called Paragon o, which took 
the First Prize, a (Fig 1) is the main axle, made of wrought iron, and fiee 
to turn in bearings foimed m the main frame b, which is of cast iron. It 
has the ratchet-box / keyed upon it, at the side nearest the outtei-har, with 
which the road-wheel e gears by mears ol i spring-pawl. At the opposite side 
IS the load- wheel (/, biting in the same way into a ratchet which is toimed m 
the geared nn^% which is also keyed to the mam axle. This iing carries 
100 teeth, woikiiig into the pinion with 13 teeth, which clutches to the 
inmon by the wioiight-iron spindle A, and ib thiown in and oat of gear 
the turnover-lever t, which cm be acted upon the foot of the diiver. On 
the opposite end of the spindle h isa bevelM wheel and pinion protected from 
the cut gra^s by a shield formed iiixin the mam frame. This bevelled wheel 1 1 
i(Figs 1 and 2) carries 45 teeth, gearing with 13 teeth upon the end of the 
spindle canning the crank. This hpindle ib 25 inches long. The road- wheels 
are of cast non, 2 feet 4 inches m diameter, with wrought-iron spokes, and the 
speed of the ciank is 26 G2 to one icvoLution of the road-wheel, t. e. 2f inches 
to 1 loot of ciicumference, the ctank being 2J inches* throw. The cutter-bai 
as steel, and is jointed direct to the mam frame by the caps k k (Figs, 1 and 2), 
ii|H)n which It lointb, consequently, howtier uneven the surface of the land 
may be, the crank is always directly in a line with the cutters, and the knife, 
winch IS of spiing steel in. thick will work equally well at any angle, e\cn 
when turned up tor travilling ; is the main-shoe of malleable iron, to which 
the caps k k (Figs. 1 and 2) are boltcMl, and the front of which forms the blade p, 
dairying the le^ing wheel, m shows, in dotted lines, the position of the 
lK)le, n (Figs 1 and 2) is the draught-biir, to wluch the whipple^-trtes aie 
attached by the draught-rod It is hiou;sht to a position sidewavs of the 
diaught-pole, by which means the side draught usuallj taken by the pole is 
lemoved, and the weight of the cuttei-bar upon the land is also lightened, so 
that if has a tendency on meeting with olistructions to rise over them The 
diivcFb seat is received m a socket fonued on the pole-bracket, aud when 
the drivci is on the scat the whole of the weight of the pole is taken off the 
Iioiscs. 

Fig. 3 shows the bridge-iron detached, to which is coupled the pole-casting, 
shown in Fig. 2, so tliat the latter may slide upon the bridge-iion to any 
position to suit the breadth of the horses’ walk. 

Figs. 4 and 5 show plan and side view of tho connecting-rod i full si/e. 
These are made of spring steel in the centre, with wrought-iron ends welded 
on them , they are case-hardened. The length, llj- inches from centre to centi c, 
bung the same in No 581 ; No. 682 is half an inch diorter. 

Figs. 6 and 7 give plan and side view of a finger one-fourth the actual 
‘‘izc, and show tho inclination of the cut. The finger has steel cuttmg-plates, toj) 
and bottom, which are nveted in and tightly dnven into a V-shapod reccbb 
at the front end. 

“ a dwgram on a acale of 8 inches to 1 foot, showing three positions 
01 tue knife dunug one revolution of the ciank, which is tho same m No f>81 
(r^ragon n) and No. 583 (the Manchester Mower) a is the position of the knife 
at the e\1^me throw to uie right ; 6, in dittted lines, shows the extreme throw 
to the left; and c the leturn-position as a, after a travel foi wards of oi 
mcties. 
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IttuetralioM of Itteeen. Somsbjf and Sotu^ Mooing Machine, No. 680 . 
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Illustrations of Messrs, Homsbp and Sontl Mowing Machine^ No, 58Q 

(continued). 




Fig. 4.— Plan op Conneotino Rod. 



Fig. 5.->Szdb View of Connictiko Bod. 




Fig. 7 .— Side View op FaroEB. 




Fig 8 — Diagram of Kniie in three Pobiiions diiBING one BE%OLiTioh ui: 
THE Crank 


Fig 9 . — Plan of Messrs. Homshy and Sons* Moiitng Matldne^ 
No. 583. 



Xo. 582, Paragon a, Mrhich gained tho Second Fnze, can be alluded to 
without giving a drawing, having plan and gearing on the same principle as 
No, 580 ; there are, however, 12 teeth instead of 13 on the spindle carrying the 
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crank, which gives a speed of 28*89 to 1 revolution of the road>wheel, or 4 to 1 
foot of circumference, showing an increase of speed of 2*27 to one revolution of 
the road-wheel *, the fingers are 24 inches apart ; the length of the throw is 2-^. 

Fig. 9 is a plan of No. 583, by Messrs. Hornsby and Sons, called their 
“ Manchester Mower,” on a scale of I inch to 1 foot, which the Judges highly 
commended. The gearing is of the same proportions as in Nos. 580 and 582, 
but with a finger-har pin-jointed to the main frame a, which is of cast iron, 
the throw of the crank being the same. 

The difference in the arrangement of gearing on the frame, plan of frame, 
and increased length of the connecting-rod, which is 23 inches, will be 
sufficiently shown by the drawing. 

I commence the description of a few other machines with 
that of No. 181, made and exhibited by the long-established 
and extensive firm of Messrs. Samuelson and Co., of Banbury, 
as it stands high in merit, more especially in respect to 
lightness of draught ; it was also first in number of points after 
the prize machines, and, with No. 183 by the same maker, 
was tiighly commended by the Judges. 

Samuehon and Co's Mowing Macliim^ No. 181.~In Fig. 10 is given the 
full view. 

Fig. 11 represents an arrangement for lifting by hand the finger-bar at the 
the pleasure of the driver, somewhat similar to that in their other machines ; hut 
as all cannot be described, it may bo of interest to give it here. ▲ is a part 
of the main framing ; n B the shoe and fingcr-bar ; c a chain attached by a 
loose link to tlic oxtension-har n, running under a half-pulley attached to the 
frame, and connected with a wood-lever E (Figs. 11 and 12) ; o (Figs. 11 and 
12) 18 the draught-pole ; v shows front view of pulley n, shown in Fig. 12. It 
will be scon that when the chain is slack the knife is free to act upon its 
natural hearings ; when tightened by the driver pulling back the wood-lever £, 
the chain pulls down the extension-bar n, which renders the beam rigid from 
end to end, at the same time lifting the beam and knife, over any obstacle. 

Fig. 12 shows a side view of Samuelson’s peculiar arrangement of the draught- 
chain, by which, in case of any undue draught, not absolutely necessary in the 
ordinal y working of the machine — such as an obstacle of extraordinary resist- 
ance — the knifc-1)ar is raised by the pull of the horses so as to allow it to 
ride over such obstacles. This arrangement has been applied to all the mowers 
and combined machines of these makers since 1868. it will be noticed that 
by the draught lieing taken from the extreme end of the pole, there is a tendency 
to raise the other end, and thus, when the machine is cutting, the pressure 
upon the horse-collar is removed, c c is the draught-chain, one end of which 
is attached to the whipple-tree, and the other to the tail-end of the pole- 
bracket A, adjustable by the three holes iii; it runs under the pulley b 
attached to the main frame, and over another pulley, d, attached to the Iront 
portion of the drawing frame. It will be seen that the draught-chain a can 
thus bo adjusted at either of the three holes, or by varying the position of the 
pulley B, with respect to the main axle, for which provision is made by having 
two or more holes in the main frame, to which the pulley can be fitt^. 

j main shoe, with a part of the knife and finger-bar ; 

and h ig. 14 shows the side view of it. To disconnect the connecting-iod 
A, in both figures, the spring-catch b is drawn out, and the pawl 0, which is 
pitted, is raised, and allows the rod a to spring out of the knife-bar Jiead a. 

Fig. 14 is the guide to the head of the knife-bar e, and also forms a means 
of oiling by means of the reservoir fiftr dh o. 

Fig. 15 shows the pawl 0, raised to allow the knife-bar bead to be discon- 
nected, and the dotted lines show it in its proper position. 
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Wmlraiione ofXeun. Samudmn and Ok's Motnng Maddne, No. 181 . 



Fig. ll.-»ABBAirOEllENT FOB XjFllNG TUB FxNOXB-BaB. 
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lOustratume of Xeesrs. Samuelson and Co.^s Mowing Machine^ No. 181 

(continued). 



Fig. 12. -Section showing the Abbanqehent of the Draught-chain. 



F g 14. — Slction showing tbs Guiied to the Head of tbs Knife-bar. ^ 
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lUuatrations of Messrs. Sanmdson and Co's Mowing Machine^ No. 181 

(continued). 



Fig. 15.— Pawl baised to allow the Knife-dab Head to be disconnected. 



Fig. 16.— Flan of Machine. 


Fig. 16 is A plan of the same mocfaine, the details of which will be readily 
nndmtood. It will be observed that, upon the debated point of length of 
connecting-rod, Messrs. Samuelson adopt what is termea the long one, it 
teing 28 inches from centre to oentie. The brass bearings arc all well fitted 
in this machine, and the manufacture throughout is vorv good. 

Fig. 17 is a plan of the finger-bar, showing plan of a finger, mode of attach- 
ment, and knit^holder. 

Fig. 18 is a drawing of a detached finger— section at aand 5 (Fig. and 
shows the exact incli^tion of cut. 
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Illusti ationa of Messrs, Samuehon and Oo's Mowing Machine^ No, 181 

(continued). 



Fl^ 17 — ^PlAN OF Fin(.i l-BAR. 



Fj.; lb — bfcOTION OF Df I ACHED FlNGEB AT a &, IN YUm 17. 


Binije^\ and Kiy\ Two-hmse Mower ^ No 2824 — I shall now illustrate, 
the «ine\c(l diiwin^M, the well-made michme by Bui »css md Kty, No 2821 
(to which the J ud£;cs iiavo a commendation), ebpicially in relcicnce to tlu 
position ol the knife-bar, which, as will be sien, is difitrent from that of ad\ 
of tlic others, bcin^ placed nearly in a direct line with the mam axle of the 
michiiie 

Thtie IS in this machine an ariangcmcnt for changing the speed of the 
kniie to the extent ol 23 jx^i cent. 


Fig. 19 . — View of Messrs, Burgess and Kerfs Twodiorse Mowing 
Machine^ No, 2821. 



[r 


-s. s. 


2 
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Fig. 20 . — Flan of Messrs. Burgess and Kefs Two^horse Moioing 
Machine^ No. 2824, showing the position of the Knife-bar. 



Iho ill iving- wheel 'vioiks on an eccentric bush, which, on being turned 
lound on its own pivot, moves the dn\ing-wheel off from the wheel it geais 
into, and so admits of the introduction of thiee pinions of diflereut sizes, by 
which three different speeds can be obtained. 

I al&o add an illustration of their arrangement for taking out the knife by 
giving plans of the cuttei-bar, with and w ithout the knife, of the knife, and 
of the fastener. 


Fig. 21. — llhsf rating the Arrangement for taking out and fastening the 
Knife in Messrs. Burgess and Keys Mowing MachinSy No. 2824. 



A. Gottcr-bar with knifp and fastener complete, B. Knife disconnected 

C. Cutter-bar without knife. D. Fktent Fastener. 


1 cannot avoid drawing attention to the increased danger to the driver 
in proportion as the cutter-bar is brought farther back. Obstacles m practice 
will occur, giving the machine a sudden stop; horses will take fright and 
gallop away with machines, and pitch the driver forward ; and the farther 
hack the knife is, the more danger there appears to be. 

Harrison and M^Qregor's ISoo^orst Mowety No. 741. — The figures illus- 
trating this machine^ which is called the Albion Mower, consist of a plan and 




Fig. 28. — Truxsvbbbb Seotiom. 


2 U 2 
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Fig. 24 — P/an of pait of the Knife-har (a), and Section of one of the 
Fingers (b), tn Messrs, Ramson and M" Gregorys Mowing Machmey 
No, 741. 



section of the in iclunc, plin ot ]uit of hiiife-lnr with fin eis, uid a facctiu 

0 one of tne lin^irs fitted with btccl cuttinj; plates Ihib nnchinc ituivtil 

1 trmncnd'ili ni fiom the Jiid;;( It ib supplied with a ti] pinj^ le\cr h 1 1 usiii 
iiid lowering tlic j ints <f the finr,cib and cutters 'Jhe dnimtir ol the 
loid-whid I'j inehcs 'Jhc eraiik-shaft makes 27 Ob rctolutums t > oni 
ot road-wheel Ihe length ul the kmfe-stioke is 2S inches 'Jhc ioiwaul 
traverse of the machine for one cut ot the knite is 1 63B in. Ihc vanous ] aits 
will mostly be seen by the <lr'iwin^8, and so many ot the parts haviii" liecu 
described in previous maehircs, it is unnecessary to go iuither into pai- 
ticulars. 1 may, however, siy that there is a top and bottom frame, tlu 
former carrying the ] ole, diivei's seat, and lifting-gear , the latter the driving- 
gear and cutting apjaiatus. Ihcse arc cunncctcd l3|V*a pair of wrought-nou 
atraps round tiie tulie covering the mam axle, a^ by an adjustable IcNei 
and link at the forwaid ends, so as to allow the angle of inclination ot the 
bottom frame to be altered, and with it the inclinatieii of the fiiigeis 

Walter A Wood & Mowing Machvnc — ^This machine. No. 2437, by Waltci A 
Wood, cannot be passed over without 8i)ecial n lereiice. It is of Amerirau 
manufacture, and was first introduced into this country in 1858, siuoi when 
it has been extensively patronised heie. 

This firm has confined its attention to the manufacture of mowing aul 
reaping machines since 1S52, and, it is said, turns them out of their own woiks 
at the rate of one every five minutes, it is credited with making more thsn 
any ether firm in the world. 'J he machines are impoitcd direct from New 
York to about a doisen ports in this country, and duplicates arc kept at many 
places. Mr. Wood, like most of the largci manufacturers m this country, h«is 
printed lists of pi ices ot these duplicates 

The Judges have alluded to the excellent and close cutting of this machine, 
to which they gave a commendation. 

Tlie matenak used m the manufacture of this machine have the reputation 
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of being of superior quality. Mr. Wood's agent, in describing it to the Judges, 
stated that the driving-wheels, main-frame, toothed-whcels, main idioe, and 
wheels in shoe, were made of Pennsylvania cast iron. This iron has a high 
rc]iutation amongst engineers fur its toughness and tenacity, being in the last- 
named quality nearly twice as good as ordinary English cast iron ; and most of 
the wheels of locumotive and other rolling-stock on the railways of the United 
States are made of it. 

The cross and crank-shafts, the axle, cutter-bar, and knife-bar, are of cold 
Tullcd-iron, which is said to be stitfer and harder than ordinary bar-iron ; the 
gnard-fingers and dividing-shoe aio of malleable iron, stocl-fac^, and the con- 
nccting-r^ is of the best Swalish iron. 

In Fig. 25, A marks one of the travelling-wheels, 28 inches in diameter, 
u])on whicli is ciist the master-gear i>, with 88 cog-teeth, each working into 
the sjmr-iinion x. The lower ends of the standards for the driver's seat are 
inserted into the cast-iron pole-socket resting on the main axle, to which is 
iioltcd the ])olo c. p is the draught-rod attached to the main frame at s. The 
hand-lifting lever is h, and the quadrant to the same v. The draught-pole 
and bar are so ])hiccd as to bahince the machine niion the main axle by the 
weight ol the driver, and also to avoid as much as possible all unnecessary 
side strain. 


Fig. 25.— Side Elevation of Mr. Walter A» Wood*8 Mowing McLcliine^ 

No. 2437. 



Fig. 20 represents a jilan of the .same machine. Tlie spur-pinions x are fixed 
on the cross-shaft g, with 12 teeth, each provided with ratchet and pawls ; so 
that if either or both wheels advance they cause the shaft to rotate. On 
tliis shaft is placed the bevelled-gear cf, having 45 teeth, working into the 
bevelled pinion h, with 12 teeth, on one end of tlie crank-shaft, which is 
22 inches long, having 18 inches bearing and oilers, shown by t. The crank i 
being at the other end of this shaft, drives the connecting-rod u, 22^ inches 
long, which works the knife, making fifty-four vibrations to one revolution 
of the driving-wheel, or 7*4 to one foot. The inclination of tliis rod is 
()4 inches, the crank end being 9i, and the knife end 3 inches from the 
ground. The crank is 1^, vibrating the knife inches. The main frame n 
rests upon the main axle, having hard gun-metal tubular bearings. To the 
front of the main frame is attached Idle cutter-bar J, by means of the main 
^00 B, also the lateral spring r, ll shows the clutch iu and out of gear; / 
is the lever for locking the bevelled-gear : g is the arm of the main frame to 
support the clutch-lever. 
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Figs. 26 and 27 . — IlluBtrafions of Mr. Walter A, Wood's Mowing 
Machine^ No 2437. 
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Figs. 28-30 . — RlustraJlims of Mr. Walter A. Wood^s Mowing Machine^ 
No. 2487 (continued). 


Section. 



Plan. 

Fig. 28 — Slction and Plan op tart of the Knife. 



Fig 29 — DniDiNG Shoe and part op S^vathing Board 



Fig. SO.^Diagram showing thh Travel or foi r Blades ou tbl Knife over a 

lliOT OF LAND DUBINO FIVE Cl TS. 

Fig. 30 shows the way in which the ground is covered by the^ knife 
travelling over The machine advances 8| inehes to each i evolution oi 
tho crank. The cutting-surface of each section numbered is shown by the 
faint lines. Each section Is brought back to its parallel position by two 
vibrations, i. e. by one revolution of crank. 
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Class III. — Hay-Maeinq Machines. 

Following the usual course of trials, the hay-making machines 
were again tested in the same year as the grass-mowers, and 
have not been tried by the Royal Agricultural Society since the 
Manchester Meeting in 1869. 

It is well known that these are really labour-saving machines, 
of especial use, in our changeable climate, at a time when every 
minute of sunshine requires to be made the most of. The great 
majority of these machines do not appear to have been much 
improved since the last trials; but the back-action, so much 
in favour with many farmers, as having less tendency to thrcsli 
out the hay-seeds, has nevertheless received much attention b} 
most manufacturers. An attempt has also been made by one 
maker to catch up the hay run over by the travelling wheels 
of the machine. This has entailed more complication ; for, as 
was thought by the Judges at a former trial by this Society, b} 
keeping the fork-action upon the main axle, strength and sim- 
plicity aie gained ; also the forks, by working directly between 
the wheels of the carriage, sufficiently adjust themselves to the* 
inequalities of the ground. Perhaps one ol the greatest novelties 
at these tiials was a hay-making machine having a hood com- 
pletely co\ Cling the front action ol the forks. 

Tlie Prizes offered were — 

£ 

Foi thp best H.'iy-making Machine 20 

For the second best .. 10 

For the third best 5 

Mr.' J. Thompson, Badminton, Chippenham ; Mr. J. I). 
Ogilvie, Mardon, Cornhill, Northumberland ; Mr. W. (h an field, 
Buckden, Hants, officiated as Judges. The same instructions 
were given to them as to the Mowing Mach\j^ Judges, and the 
following Table of points of merit had been previously arranged 
for them and published : — 

1. Mechanical construction and workmanship, with soundness 

and quality of materials .. .. 300 

2. General arrangement of machine and its gearing, including 

forward and back action, simplicity and lightness, com- 
bined with strength .. 200 

3. Arrangement and adaptation of machine for working on 

uneven ground 150 

4. Perfection of work done on tiial, including freedom from 

clogging and case of management 

5. Price 


800 

oO 
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It was fortunate that a fine day, and a heavy crop of grass, 
estimated at over two tons of hay per acre, cut the previous 
day by the machines, awaited the Judges on Tuesday, July 6. 

Thirteen machines out of fourteen entered for trial were 
arranged in the field, when, in consequence of some extraordinary 
and mysterious idea, the manager of a distinguished firm which 
had entered for trial five of their hay-making machines and six 
horse-rakes, and had allowed them to be brought into the trial- 
field, received a telegram from his employers to withdraw them 
all. The Judges, after conferring with the Stewards, would not 
consent to such an unprecedented course as their being taken 
back for exhibition in the Showyard, and insisted upon having 
them tried, against the instruction of the firm to their manager, 
who protested that his position with his firm was in danger. 
After this delay the trials commenced, which continued the 
whole day, with f) Irom Nicholson and Son ; 2 from R. Boby ; 
2 from Ashby, Jeffery, and Luke ; 2 from the Reading Iron 
Works ; 1 from W. Affleck ; and 1 from Beare, Son, and Co. 

The Judges were not prepossessed by the appearance of No. 
201, exhibited by Messrs. Ashby, Jeffery, and Luke, furnished 
with a hood, but upon tiial they found it the only machine that 
did not clog. The hood is made of a light framework of wood, 
coveicd with canvas ; it is light, but certainly not very durable. 
They found a current of air created under the hood, which 
assisted the folks in ridding themselves of the hay. The hay 
being confined by the hood, there appeared less disposition to 
shed out the grass-seeds, and it was found that the hay was left 
particularly light upon the giound after it. The adjustments of 
this machine were very simple. 

Unfortunately, the dynamometer was so much engaged with 
the grass-mowers, that the draught was not tried by it. But 
upon this point the Judges were satisfied that it w^ould not be 
more than, if so much as, some other machines, the friction of 
the hay against the hood being moie than counterbalanced by the 
current of air completely relieving the forks of the smothering 
effect of a heavy crop, which caused so much clogging, loading 
of the shafts, &c., in other machines. During the trial there 
was a strongisli breeze, which, however, did not interfere with 
the working of the machine either way. The Judges had no 
difficulty in deciding to give this machine the First Prize. 

A summary of the results of the trials is given in Table III., 
facing page 635. 

AMy^Jeffery^ and Luhe^'s Baymaking Marine, No, 201.— A in Fig. 31 
shows the castriron framing of this machine ; b (Rgs. 31 and S2) the mam 



658 Report on the Trials of Implemervts at Taunton. 

axles ; x, tlie hood, enoompassing about one-quarter of the oircumferenco of 
tho path of the revolving forks, and closed on the top and both sides. By 
usins this hood, in place of a wire screen, the machine is more compact, and 
the horse is about mree feet nearer to his work. The machine is adjustable 
either higher or lower — ^to suit various crops — as follows : in the ends of the 
draught-shafts are two holes, with studs or pins, which studs are firmly fixed 
to the side-irons, p, the shafts being moveable on these studs ; the side-irons 
are prolonged to form quadrants, with notches for the reception of a bolt, 
which passes through the centre of the shafts at a distance from the studs to 
suit the radius of the quadrants. This bolt is made to slide in gear with 
these notches. 


Fig. 31.— SWe View of Messrs. Ashby, Jeffery, and Luke^s Hay-makiny 
Machine, No. 201. 



In Fig. 32, r is a cogged wheel, fixed on the nave of the travelling-wheel d, re- 
volving with it ; o and b are pinions cast together, having a sliding motion on a 
Isst key, e, on the end of the barrel l ; carrying the fork-bars b with the teeth. 
Tbis barrel revolves on the mam axle, and is put in motion by a lever for the 
three actions. When it is required to put tho machine out of gear, the sliding 
pinion is withdrawn from the sliding cog-wheel, and becomes idle. The 
sliding pinion has a groove, i, turned on it for the reception of tho fork j, which 
is moved by a jointira lever working on a fixed centre-pin. One end of the 
lever engages the fork, the other end has a jointed handle, working round a 
qnmlrant, having three notches, representing the three actions of the machine, 
viz., forward, out of gear, and backward, or reverse action, m such a way that 
when the lever is put omiosito the required notch, the handle is turned down 
and locks itself. The backward or reverse action is obtained from another 
double pinion, H v and x x, working on a hollow bolt. One of tho cog-wheels 
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of this piDion is always in gear with the driving cog-wheel ; hence it will be 
seen that when the double sliding pinion is withdrawn from the driving cog- 
wheel, and slid by the lever to the proper extent, the larger cog-wheel hh of 
the sliding pinion becomes geared with the other cog-wheel of the double 
pinion, and so reverses the action of the machine. These arrangements give 
a high speed for the forward and a slow speed for the backward action. Q Q 
(Figs. 31 and 32 ) show the springs and boxes for the forks ; s s, brackets for 
attaching ring-irons, ii, to the fork-bar ; T t are the fork-bars ; u, the fork-tines, 
w represents gun-metal bushes for the wearing ports ; v is a cast-washer to 
keep the barrel in position ; l is a barrel lor working the fork-bars ; o is a 
hollow double pinion bolt, to contain oil for lubiicating the gun-metal 
biihlics in the double pinion. 


Fig. 32 . — Flan of Messrs. Asliby, Jeffery^ and Luke's Hay^mdking 
Machine^ No. 201. 



The same makers exhibited another machine (No. 202) of the 
ordinary form, without the hood, to which the Judges award^ 
the Second Priae ; they did not consider it worked so efficiently 


€60 Report on the Trials of Implements at Taunton. 

as No. 201. They gave Third Prize to No. 426, and commended 
No. 427, both from the Reading Iron Works Company, and both 
of which worked well. They also commended No. 1024, from 
Nicholson and Son, and especially approved of its simple and 
efficient locking attachments. 

Nicholson and Son*s Hay-maJcing Machine^ No, 1024. — The accomjanym^ 
sketch shows the locking attachment of this machine : ▲ and d are the internal 

Fig. 33. — Plan of Messrs. Nicholson and Son's Hay^maJcing Machine, 

No. 1024. 



and external driving-wheels carried inside the boss of the machine-wheel ; they 
have a space between them rather wider than the pinions o and d, to allow 
them both to remain out of gear when the machine is travelling. The pinion 
c, when in gear with the internal wheel a, gives a fast backward action to the 
machine, and when c is in gear with b, a slow forward action ; when the pinion 
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i> is iu gear with b, as shown in the sketch, the machine will be in slow back- 
ward action, and when D ia in gear with a, in fast forward action. In order to 
prevent the pinions o and D from both coming into gear at the same time with 
either one or both of the wheels A and b, an interlocking lever, e, having only 
a vertical motion, is placed between the prolonged bosses of the pinions. Each 
boss carries a collar, which is opposite the one to the other. Whin both pinions 
are out uf gear the interlocking lever has corresponding recesses in its upper and 
lower sides, and is of such a thickness that only one pinion at a time can be 
slipped past it, the other pinion having its collar locked fast in the recess. F 
shows a handle for sliding the intermediate pinion, without the necessity of 
putting the hand into the axle-casing. 

The working of the other well-known machines of Nichol- 
son and Son did not come up to their performance at Man- 
chester. A recent alteration has been made in the casting of 
the head of the rake upon which the spring acts, and which 
allowed the rake to spring back when too little resistance was 
offered. 

The speed of the forks in No. 934, by R. Boby, was found 
too great in the forward action, throwing the hay about sadly 
too much. The back-action was fair. 

No. 935, by the same maker, was a light machine, much too 
light for the crop it had to contend with, and failed to get 
through. 

The Judges wish it to be known that they cannot recommend 
a light-made machine for this operation generally. 

They also wish attention drawn to Beare and Sun’s entry. No. 
3294 ; it had no forwjird action, but two backward speeds. An 
attempt is made in this machine to adapt itself in a particular 
manner to uneven ground, and they think advantage may be 
taken of this principle, although they arc unable to speak 
favourably of the work it performed. No illustration is given 
of this machine, as it is evidently in a state of transition.' 

Awabds. 

First Prize of 207., to Ashby, Jeffery, nud Luke (201), of Stamford. 

Second Prize of 107., to Ash^, Jeflery, and Luke (202), of Stamford. 

Third Prize of 67., to the Heading Iron Works Company (42G), Reading. 

Commended, the Rending Iron Works Company (427), Jleadiug. 

Commended, W. N. l^icholson and Son (1024), of Newark-ou-lVeiit. 


Class IV. — Self-acting Horse-Rakes. 

The importance of having a good, sufficiently strong, and 
correctly constructed horse-rake, whether belonging to this class 
or Class V,, is very great, as probably every farmer occupying 
60 or 80 acres of land has (or ought to have) one, whilst larger 
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farmers have two, three, four, or more. This is the first time the 
Society has offered prizes for self-acting horse-rakes — although an 
encouragement was offered last year by one of the Society’s medals 
being given to such an arrangement ; it means that the power 
of the horse is by an appropriate mechanical arrangement em- 
ployed in liberating the load as well as in drawing the rake, 
so that a boy or weakly person can manage it. In some cases, 
such as in damp weather, the corn or hay becomes fixed in the 
rake, while the horse still keeps advancing, and the rake rides 
over the ground with a full load before the attendant can liberate 
it. It is in such cases that this appliance is found to be of 
special advantage. A minute of the Implement Committee 
explained, that it is not necessary that horse-rakes competing 
in Class IV. should be absolutely self-acting, but that absolute 
self-action will be considered a point of merit.” The same 
Judges officiated for the two classes of Horsc-rakes as in tlie 
trials of Hay-making Machines. 

The following printed Table of points of merit had been 
previously drawn up and published : — 

1. Mechanical construction and workmanship, with soundness 


and quality <»f materials 250 

2. Simplicity and lightness, com hinc<l with strength ,. .. 100 

3. Shape an<l capacity of rake teeth, with their mode of 

attachment 100 

4. Mode of adjusting teeth to suit varioiLs kinds of work .. 100 

5. The simplicity and efficiency of the self-acting arrangement 200 

6. Perfection of w'oik done 200 

7. Price 50 


1000 

Seven machines were brought to trial : 2 by Haughton and 
Thompson, 2 by Nicholson and Son, 1 by Rollins and Company, 
1 by Page and Company, and 1 by Whiteside and Company. 

They were tried upon a heavy crop of hay,*4Rid upon land 
partly cleared ; and a summary of the results is given in Tabic 
IV. annexed. 

The First Prize was awarded to No. 1037, manufactured by 
Nicholson and Son, with the same self-acting principle as was 
shown in the drawing in last year’s ‘Journal’; but as some 
additions have been made to it, a drawing of the machine as at 
present made is given in Fig. 34. 

The Judges considered the shape of the tooth the best in the 
class, and that the manufacture altogether was good. 

liichdsorCe Ecree*mhe^ No, 1037.— Pig. 34 represoats a trans- 

vieris ssetto, showing the anan^ements of both the self-acting and hand- 
leverage for lifting the teeth. The teeth a a, of which there are twenty* 
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eighty are of steel, and have their front-ends pivoted on the bar B, which is 
carri^ by the frame o, which is capable of being moved round the main axle 
as a centre ; over the frame c, and turning on barings attached to it, are the 
pawl-bars d, divided in the centre of the rake, and carrying at their outer 
ends a pawl, e, and on their inner ends the stops f. The lever H is jointed 
near its middle to an arm of the frame c, and its outer end has a rule-joint, 
I, by which it is attached to the hand-lever L. On the cranked arm of this 
lover is a treadle, j, which can be dopi eased by the foot of the driver, or by 
the hand-lever l being pulled towards the seat-iron k, or the inner end of H 
lifted up. The lock formed by the rule-joint i is broken, and the stud, as 
shown aliovo tho letter r, attached to the lever ii, is depressed, releasing the stop 
F, which held the pawl e from falling into the teeth of the ratchets formed 
on both the bosses of tho carrying-wheels. Ui^n the pawl e thus falling into 
gear, the revolution of the wheels c^irrics tho frame o with them, and therebv 
lifts and empties tho rake-lceth. When the lake-teeth have been lifted high 
enough tho cam m throws the pawl e out of gear with tho ratchet, thereby 
allowing the tooth to drop back into the proper position for raking. By 
having duplicate pawls, and tho pawl-bar in two parts, it allows either car^- 
ing-whoel to lift tho rakc-tcoth independently of the other, which enables the 
rake to be discharged when tunung round without causing the wheels to skid. 

Fig. 34 . — Section of Messrs. Nuholson and Son* s Selfacting Horse-raJeey 

No. 1037. 



Tho adjustment'for regulating the height of the tcetli from the ground h 
made by raising or lowering the bar nn, shown in two positions, by the 
screw p. This gives a rise of inch above the ground, and a fall of 1 J incl 
into it, as shown by the dotted and plain lines of the tooth a. The bar n i 
w divided into two at the centre of the rake, the ends of ea<^ section beinj 
fitted with adjusting screwi, so that the centra teeth cf the irake may b< 
the end ones are raised, (« vice verstL mi thus legalated tt 
tJ>e ineqjuOitjr of the gronnd to Ibe wked. 
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Another adjustment for altering the pitch or angle of the teeth with the 
ground is made at o by means of a pair of serrated discs. 

The carrying-wheels of this rake are 48 inches dn diameter, the spokes 
and tires are of wrought iron ; the spokes are half-round section-bent, as shown 
in the drawing, to form half of one spoke and the inner part of the rim of the 
wheel in one piece. These teeth, as in the other rakes by these makers, work 
in couples. 


Fig. 36 . — Trussing Arrangement of Messrs. Nicholson and Son's 
Selfacting Horserdke^ No, 1037. 



Fig. 35 illustrates the same makers* plan of tnissing the axle, which, in a 
fijeat measure, obviates tlic objection toia}>plying a scat, namely, the liabilitv 
of the axle to become deflected by the weight of the driver being ] laced only 
uprju the middle ]jart of the axle, and thus caubing disarraneciiicnt in various 
iiarts. R sho\\8 the truss-rods; K the seat-irons. It will he noticed that 
fx)th these are niiUlc to clasp the axle by clips, and are hi Id firm by double set- 


Tlip Second Prize was given to No. 2774, manufactured by 
Haughton and Thompson. It has a very simple arrangement 
for self-action, but the Judges did not consider the shape of 
the tooth so good as in the First Prize rake, neither was its per- 
formance so satisfactory. 

Haughttin and Thompson's 8*1 farting Horse-rah*^ No, 2774. — The accom« 
panying sketch represents the self-acting horse-rake, which took the Second 
Prize, by Messrs. Haughton and Thompson. It is 0 feet wide, a is the fraino 
of the rake and*thc support of the dnver’s-seat ; b the tiavcllmg-wheei of 
wrought iron, 4 feci high ; d the tooth, showing the ])articulaT shajie, made of 
steel, and working upon the pivot e. The spur-wheel K is fastened near the 
centre of the revolving axle, geared into an intermediate wheel, w, which also 
gears in a third wheel, o, combined with the ratchet, which is iiartly coveretl 
by a hollow crank-disc, i, within which the pawl works, and |)artly overlaps 
the ratchet«wheel. v is a connecting-rod coupling the disc o with the rocking- 
frame of the rake o f ii. In working the rake, the pressure of the foot from 
the person, when riding, upon the stirrup T, or, when walking, upon the back- 
lever V, by hand, vibrating on the shid v, engages the pawl with the ratchet. 
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as shown at s, and through the medium of the connecting-rod, the rocking- 
frame is Buificicntly acted upon to deliver the load, whilst the continuation of 
the revolution of the crank-disc brings the connecting-rod past the centre, 
and the teeth fall by their own ^vity. There is a good arrangement for 
adjusting tlie teeth at various heights from and in a line with the ground 
by means of altering the position of the parts in the rocking-frame, shown 
by the holes in part, g. At the x)Oint w is a catch on the hand-lever, to dis- 
oon iiect the pawl from the crank, and keep the teeth elevated for travelling. 

The dotted lines at F show the extreme range of the rocking-frame. 


Fig. 36 . — Section of Messrs. Raugkton and Thompson's Sdf -acting 
Horse raJee, No, 2774. 



^ noticed that hotli travelling-wheels are fixed on tlie main axle in 
this rake, that more or less skidding must take place in taming. The 
Mie with the gearing, being always rovoTving, there is also danger of winding 
the hay round it when working it quite full. 
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Class V. — Hobse-Rakes, not Self-Acting. 

These machines were tried in the same .manner and by the^ 
same Judges as the self-acting rakes, on the 7th July, with the 
alteration of the points of merit as under : — 

1. Mechanical 1x)nstr action and workmanship, with soundness 


and quality of znatenals 250 

2. Simplicity and lightness, combined with strength .. .. 100 

8. Shape and capacity of rake teeth, with their mode of 

attachment 100 

4. Mode of adjusting teeth to hmt various kinds of work .. 100 

5. Perfection of work done 200 

6*. Price .50 


800 

Nineteen machines came to trial, manufactured by 11 makers. 
The Judges reported that the only rakes which really worked 
efficiently were those manufactured by Nicholson and Son, 
and they believe they cannot speak too highly of them. They 
showed none of that nasty scratching action which many other 
machines had, but they glided nicely under the hay, more upon 
the heel of the foot than the toe, collected the hay without any 
disposition to roll, and delivered the load freely. The Judges, 
therefore, gave them the following av^ardar: — 

Fii-bt Prize of 15/., to W, N. Nicholson and Son (1034), of Newaik-ou- 
Trent. 

Second Prize of 10/., to W. N. Nicholson and Sun (1033), of Nowark-on- 
Trent. 

Highly (''ommended, W. N. Nicliolw)!! and Son (1035), of Newaik-on- 
Trent. 

NicIiolwrCs Hbrse-raA-c, not Sf If -acting. No, 1034. — It is not necessary to 
give a full drawing of so well-known an implement as a Horse-rake, as so 
many of them vary but little in general appearance. It is, however, im- 
portant to allude to a few iiarticulars in the First-Prize Implement. 

Fig. 37 A represents the exact shape of the tod^^of which there aie 
twenty-eight, made of English spring-steel, termed doui^bcadcd; a full-sized 
section of a tooth is given in Fig. 37 C, and a plan of the hand in Fig. 87 B. 
This hand, or part by which tlio rake-head is attached to the rod by which 
the teeth are arawn, is a more important part in a rake than might at first 
sight appear,*a8 it frequently happens that a tooth becomes loose, and conse- 
quently two of them rake nearly in the same line, and leave too great a 
apace between the next two. The hand is of cast iron, and ought to be ot 
sound material, to allow tbe pm, which is machine-made and slightly tapered, 
to be driven very tightly through it, closely filling uj) a groove made in that 
part of the tooth, and shown in FTg. 37 A by dottM lines. The len^ of the 
tooth, which thus becomes rigid by the pin being well driven into the hand, 
tends to prevent too much play. The teeth in Uiis rake work in couples, ou 
same principle as the self-acting lake-tecth hy the same makers. All the 
teeth upon tbe horse- rakes by these makers are either i)artial]y or wholly 
coupled. 
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Fig. .—Bhistrationa of the working parts of Messrs. NicMson and 
SofiCs Harse^ake, not Self-acting^ No. 1034. 



A Side viiw of a Toont B. Plan or Hand 

0. Section op Tojth. 


Class VI . — The Society offered as a prize for the best system of 
drying ha^ in wet weather, sufficiently economical for practical 
])urposcs, the large Gold Medal ; for the second best, the large 
Silver Medal ; under the following conditions ; — “ The drying 
powers of an apparatus will be ascertained by noting the time 
reimiied for the treatment of a given weight of green hay, and 
thc?Veight of moisture removed from it during treatment. For 
economy, these results will be further compared with the con- 
sumption of fuel or power required for effecting Ihe work.” 
This offer failed to produce any entry. 

Special Prizes. — ^Class A. 

In referent to the prize offered at Bedford last year ‘‘for 
the best appliance or Guard to a Drum of a Threshing-Machine 
for preventing accidents to the people employed,” the Judges 
withheld the prize, upon the ground that none of the guards, 

2 2 
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were sufficiently simple and effective. They recommended that 
two prizes should be offered this year, one for a combined 
guard and feeder, the other for a guard ; and the Society acted 
upon this suggestion. It may not be out of place to state here, 
that farmers generally, taking a broad and practical view of 
this matter, arc not convinced that cither guards or self-feeders 
are a necessity in this country. It is contended that accidents, 
except from the most gross carelessness, are of very rare occur- 
rence, considering the number of machines working ; and it 
must not be forgotten that with a powerful machine like a 
threshing-machine, even with the best guard, accidents cannot 
be altogether avoided ; and with less care, they may even be 
aggravated. 

If these guards take more power, add to the expense and 
complication, and are liable to get out of order, or are an 
obstruction to the work, they cannot be expected to find favour, 
nor to be long tolerated by the farmer who uses his own machine, 
or by the machinist who contracts to do this kind of work to a 
large extent in the country. 

The prizes offered in Class A were 

For the best Guard or appliance to the Drum of a 
Threshiug-Mnchme for preventing accidents to the £ 


people employed 20 

Fur the second best 10 


The Judges appointed to try these appliances were Mr, Sanday, 
Ratcliffc-on-Trent, Nottingham ; Mr. Chambers, Colkiik Hall, 
Fakenham, Norfolk ; Mr. Lake, Edgeworthy, Morebard, Devon. 

The usual printed instructions were given to them, and the 
Table of points of merit was prepared as follows : — 

1. Efficiency and simplicity 300 

2. Non-interference with the fiuantity and quality ot work 

done 300 

3. The mode of adjustment .. .. 100 

4. Price 300 

1^ 

These jfbints were taken by the Judges separately, and com- 
pared at the conclusion of each trial ; and the numbers were 
awarded to each exhibitor collectively. It will be noticed that 
the price was considered of great importance in a simple 

guard ; 16 of these appliances, out of 17 that had been entei^i 
were brought for inspection. 

Wheat in the sheaf was provided by the Society; and the 
several threshing*- machines having these attachments, which 
required a trial, were dratm under a temporary shed, imd 
; thoroughly tried in every practical manner, the power being 
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tested by the Society’s dynamometer, under the superintendence 
of Mr. Anderson. A summary of the results of these Trials is 
given in Table VI., facing page 670. 

The Judges considered that the price, 11. 10s., of No. 3813, 
by J. P. Fison, to which they gave the First Prize, was high 
for a guard ; but it was far supeiior to any of the others, and 
although the revolving drum may be said to assist in the 
operation of feeding^ yet there was no saving in the number of 
hands. It evidently took very little power drive it, but this 
was not tested. 

Fihon\ Di um-Gvai d. No *>813 — This a][jpliaiice in xy be shortly described : 
A repiesents a revolving cylinder, having a wood frame cased with sheet- 
iron, driven by a two-inch belt from the Rhaker-spindle, making 100 revo- 
lutions per minute, and covering the lull width of the mouth of the machine ; 
It IS supported at either end by two balanced levers, o, connected with the 
swinging feed-board d, hung on pivots a. b shows eight bevelled wood 
] II ejections, 1 x li inch, screwed ujjon the cylmdei. 


Fig. J8 — Seriion of Mr. J P. Flson's Drum-Gum d. No. 3813, 



The sidndle of the cyhnder rests in moveable dies, in slotted non brackets, o, 
bolted to the framework of the threshing-machine, and allows w extreme 
play up and down of 81 inches. When compressed down either by a pereon 
slij^ng upon the guard, or by an extreme weight of com upon it, me belt 
becomes Black, and the cylinder stops revcdving. The mme thing' oqouxa 
whan the feed<*board is over-weightm ; or an untjed dieaf falling upcm w 
cylinder pa^a a jam, and i^ ceasea to act. When removed, th^wi^ 
jousts iiidf by nsin^; into position by means of the lever o, ai|||| brin^ tine 
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The opening for the feed in actual work is 3^ inches ; and although this 
appear narrow, it was found that the wood projections upon the cylinder 
sumcientlv assisted, so as to draw in the feed, f shows a cast-iron bracket at 
either end of the guard; h is a check-board; x represents the threshing- 
drum ; j the concave. This appliance can be added to any threshing-machine 
by provision being made for running the belt at the proper speed. The 
pulley UTOn the guard can be fitted to either side, as may be most convenient 
to an old machine ; but ^it would be the best upon the opposite side from 
that at which it is usually fed. 

The Second Prize was awarded to No. 708, by Tasker and 
Sons, price 2/. 10s., which was a simple arrangement, but in- 
ferior in the more essential points, as a imard, to the First-Prize 
appUance. 

Tasker and Sond Drum-^gttardf No, 708. — This appliance, which took 
t:3econd Prize, is a very simple attachment, requiring no belt-pulley or 

motive-power whatever. 
It consists of a wooden 
hood, about one-sixth of 
a circle, fixed to a frame 
resting upon the front 
part of the machine, and 
acted upon by a wood 
lever att^hed to the feed- 
l)oard ; a wood link, which 
is attaciied to the frame 
of the detachable guard, 
strengthens and steadies 
the hood. In the feeder- 
box is an iron spring 
acting in a slot, so that 
when the hood is down 
to ensure safety it cannot 
be released without lifting 
up the spring. A sheaf, 
or any greater weight, 
falling upon the back part 
of the hood will at once 
close it. The opening 
Theijjiri^cd lines in the 
figure show the guari as open, and the solid lines show it as closed. The 
price is 21. 10s., and it can readily be applied to any machine. 

Awards. 

First Prize ot 20Z., to J. P. Fison (3813), of Teversham Works, Cambridge, 
for Threshing-Machine Guard. 

Second PHze of lOZ., to W. Tasker and Sons (708), of Andover, for a 
Threshing-Machine Guard. 

It is not necessary to give any illustration of the remaining 
drum-guards ; two or three exhibited by Clayton and Shutde- 
wortb were simple in their arrangement and application, but 
only partial guards. Some of the others were scarcely any 
gui^, axA somewhat of a hindrance to the feeder* 


Fig. 39 . — Section of Messrs. Tasker and Sons* 
Drum-guard^ No* 708. 





space to the feed when at work is 1 foot 4 inches. 
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Speoial Prizes. — Class B. 

The following were the prizes offered in this class : — 


For the best combined Guard and Feeder to the Drum £ 

of a Threshing-Machine 20 

For the second best 10 


The same three gentlemen officiated as in Class A. It will 
be seen that price was not considered by the Society of so 
much importance in this class as in the previous one. The 
following Table of points was prepared for this class : — 


1. Mechanical construction and workmanship, with soundness 

and quality of materials 200 

2. EfBciency as a feeder, simplicity and ease of management 300 

3. Capabilities of feeder to take in all kinds of Cl ops .. .. 150 

4. Efficiency as a guard, without interfering with the quantity 

and quality of woik done 300 

5. Price 50 


1000 

The object in view with the Judges appears to have been, 
that a self-feeder should be a labour-saving machine, and dis- 
place, at any rate, one man ; and they had hoped that the opera- 
tion of feeding would have been more regularly and efficiently 
performed. They did not, however, consider any of the appliances 
so efficient as an expert man-feeder. 

The liability to derangement of every additional part to an 
already complicated machine like a threshing-machine is calcu- 
lated to cause loss of time ; and the Judges did not view them 
with any great amount of favour. 

However, as will be seen by the annexed Table (VII.), which 
contains a summary of the results of the Trials, the Judges 
considered No. 3481, by Clayton and Shuttleworth, price 20Z., 
far superior to any of the others, and awanled it the First Prize. 

Mtssrs, Clayton and ShuttleworifCs Combined Qtiard and Feeder, No» 
3481. — This apiiaratus works on a similar principle to the straw-shaker of a 
threshing-macninc. A series of five vibrating boards, b (Fig. 40), armed with 
illchet-teeth, shown by 1 and 5, are worked by a five-throw crank, h, placed 
underneath, and would feed the cohi into the drum-mouth as fast as it was 
thrown on to these boards, were it not for a set of seven vibrating teeth, c (Figs. 
40 and 41), which open out the sheaves, and only permit as much to pass aa is 
allowed by the adjustment of the teeth on the shaft L (Figs. 40 and 41), or of 
the abaft itaelf in its bearings j, which are camble of bdng moved tip or down 
on the upright frame-post. The shaft l reodves its motion from a crank-pin 
in a fly-wheel on the far side of the feeder ciank-ahaft B, not shown in the 
drawing. The teeth o make 180 double strokes per minute. The guard a. is 
adjultablo on the pivot ic ; its object partly is to keep the com down where 
the points of die teeth c can operate with the best effect b is a swinging 
bosm for guiding the com down towards the drum-mouth after it leaves the 
ibeders. The fixed bosid f aiiiwets the seme paipoee; both B end F are 
4uljustable in position, as dhown in Fig. 40. The board f also serves as a 
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Fig. 40. — Longitudinal Section of Messrs, Clayton and ShuttlevrortFs 
Combined Guard and Feeder^ No, 3481. 



board, in case of fccfling tlie machine by hand. The bolts which hold it at 
each side are then removed, and it can be thrown back, and the door k 
(F igs. 40 and 41) opened to admit the com. The iecder-buards, b, are fitted 
with cross laths, o, on each side of the ratchet teeth, i, for the purpose ot 
profiling towards the drum any giains of corn which shako out of the cars. 
Sucli of these loose grains as escape between the feeder-boards n, and the 
.safety-boards R (Figs. 40 and 41), arc caught and conveyetl to the drum by the 
inclined vibrating board g, w'hich is supported on the links d, and actuated 


Fig. 41 . — Ediernal Gearing of Messrs. Clayton and Shnttlewofi'tKs ] 
Combined Guard and Feeder^ No. 3481. 



4>y connecting-rods, shown by 2, from the links f, carrying the ends of the 
feed-boards n. 
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The safety-gear is fitted ^ith the lever s (Fig. 41), ‘which is jointed to the 
strap-fork s x. This lever terminates at its upper end in the handle u, being 
connected with the horizontal sliding-bar t (Figs. 40 and 41), which is fur- 
nished with another handle, u (Fig. 40), at the opposite end of the machine. 
This arrangement gives ready facility for anyone to throw the driving-stra]) 
on the locye pulley, and stop the feed whenever required, particularly if any- 
one fell on the feed-boards b, and had not the presence of mind to roll him- 
self off. 

This machine, to which the First Prize was awarded, is arranged in such 
a manner that any body or substance exceeding in weight a sheaf of com, 
will, in passing over the feed-boaixls b, cause the apparatus to stop im- 
mediately and automatically. This result is produced by the body depressing 
the safety-boards R (set ^geways between the feeder-boards b) in passing 
over the semicircular partly v (Figs. 40 and 41), which prcject above the feed- 
boards B, at two points in eacli nwolutiou of the crank-shaft, viz., when 
the cranks are passing the horizontal centres. 

Each safety-board n, being connected by a rod w (Fig. 40) with the cros.s- 
bar X, which is jointed at each side ot the machine to levers y (Figs. 40 and 41), 
keyed to a shaft z, comiiiou to both levers y, it follows that when any one of 
the safety-boards R is pressed down, all the others will be simultaneously 
depressed. One end of the cross-bar x is curved upwards, and jointed to 
the strap-fork s i by a iwiir of links, 3, 3' (Fig. 41), whereby the depression 
of X pushes the driving-strap on to the loose pulley and 8to)>s the feeding. 
Tlie levers y arc lengthened beyond the shaft z, to receive weights, if required, 
to counterbalance the safety-boards b. The guard a projects horizontally 
over the feeder, as an additional means of safety. A largo number of this 
apparatus have been fitted to old machines, originally made to feed by hand. 
'I'he practical efficiency of this machine was tested in the presence of the 
Judges by a man actually falling upon it. 


MofTshalVn Self-feedor and Brum-ifoard, No, 3880. — This attachment to a 
threshing-macliinc was awanled the Second Prize. It consists of two endless 
three-inch leather bands working over turned pulleys, A A (Fig. 43), at each 
side of the feed-opening, to which are attached wooden cross-bars, b b. Short 
iron tines, inches long, are placed at intervals on the cross-bai*K m such 
a position as to alternate with each other. These cross-bars are arranged to 
travel In the direction of the arrows. At a convenient height above the 
platform is a series of ten progs, H, to which an oscillating motion is given 
by means of the shaft f f (Figs, 42 and 43), the crank c, and pulley b. The 
distance of tliis shaft, and consequently the height of the tines above the 
platform, con be adjusted by means of the combination v v (Fig. 42), the shaft 
being caused to move up or down in slotted brackets which carry the bear- 
ingp. This arrangement is introduced to adiqit the appaiatus for taking 
m both sheaf and loose corn, and r^lsAing the dUtribution to the drum. 
For bean^ihreshiug the board d takes out Slidmg-carriages are applied to 
ohe of the belt-spindles, to enable the endless Ixmm^ to be readily adjusted. 
As a ffirther safesuard against tlie possibility of accident, two endless chains 
are affixed over tno bolts and secured to each ciDSfr*bar, so that, in^the event 
of either of the bauds giving way, the oroas-bars arc held in portion, and 
prm^ted from coming m contact with the threshing-dniin. 

means adopted for automatically stopping the tpachine arc very simple, 
to iho feeding apparatus is got from the shaker-ahaft by means of a 
belt, fast and loose pulleya being employed. A lever is used for throwing the 
motion. The receiving-board J (Figs. 42 and 48) is 
ningeo, and is carried on a spring, e ; so that if any pressure is thrown upon it, 
pnt*o^*of^r^^ ^ attendant &liug, the board yields, and the apparatus is 
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I^gs. 42 and 43 . — Side Elevation and Longitudinal Section of Messrs. 
Marshall and Sons' Sdffeeder and Drmipguard^ No. 3880. 



LONOITUDINAL ftCTK 


A dmwii^g of Tasker and Sons’ appliance, No. 707, is given 
to show the application of a knife to cut the bands of the 
sheaves.! It was thought by the Judges to be a move in the 
right direction, as a saving of IsHbour, and probably will become 
a valuable attachment when it is more perfected. The feeder 
itself had nothing to recommend it. 

Messrs. Tasker and Bond CosMnod Guard and Feeder, No. TOT.-^FigS# 
44 and 45 are a plan and section showing the knife-anangemont for cutting 
the bonds of dieaves, the price of which is 2L lOi. extta. a a is a pair of 
teu*’inch diameter rollers, the bottom one being square, making forty rero« 
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lutions per minute ; b shows 12 spikes, riveted into each roller in four rows, 
at an angle of 45^ c o are two rows of fixed iron spikes, 9 in each row,* 
screwed into iron rails on the hack of a loose frame f, adjustable in slots, 
so as to va^ the room when required. The rollers are driven' by gearing, 
shown in Fig. 44, by a strap from the shaker-spindles ; from the end of the 
to^roller spindle a bevelled-wheel drives a bevelled-pinion and connecting- 
roa, gividb motion to the knife k (Fig. 44), making eighty strokes per 
minute. It will be seen that the feed-ooard r is tilting, so mat when pressed 
down and the hood is closed, there is an opening at the front to allow for 
sweeping down any loose com into the feeders. The knife R effectually cuts 
the bands of the sheaves. 

Fig. 44 . — Plan of Messrs. Tosher and Sons' Combined Ouard and 
Feeder^ No. 707. 
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^ig. 45 * — Section of Messrs. Tasker and Sons* Comlmed Chiard and 
Feeder^ No. 707. 



It ma^ also be useful to gi^e an illustration of No. 3056, b} 
Robey and Co., as a clever and ingenious attachment. The 
Judges considered that it worked well ; and it will be seen b> 
the Table facing page 671, that less power was e\jx*nded when 
in work with the feeder than without it; hut they did not 
consider it combined the essentials of a guard. 

Itdbey and Co.*8 Sdf feeder. No. 3656. — ^Dus feeder is a clever arraiigcni«at» 
which commanded the particular attention of the Judges, and, as will be seen 
by the Table, worked very satistactonly as icgards power; but it had small 
claims as a guard. It may be explained by the accompanying illustrations. 
A iH the drum, b the concave oi the threshing-inuchine. o o (Fi^. 46 and 47) 
represenUthe fork-shaft and forks receiving a motion backwards and forwards 
from a crank-pin, d, on one arm of the shoe-pulley s ; o is a shaking-board, 
on which 18 placed the crop to be threshed. This board has a motion u]» 
and down, which it ^ts from an eccentric, H k (Figs. 46 and 47), on cither end 
of the shoe-shaft. The amount oi motion which may be given to the shaking- 
hoard and forks can he regulated at will. A row of fixed forks, i, are 
l>laced on a fixed hoard, to prevent the feed going into the drum faster than 
required. 
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The angle of the driving-gear of the shaking-board, a, and the forks c, is so 
fixed that the board is lowered at the time the forks make a grab forward^ 
and is raised as they come back, so that the forks return under cover. 

Let it be imagined that the hopper is filled and the machinery at work. 
When the forks c protrude through the board o as it lowers itself, they take 
hold of a portion of the feed and carry it down to the drum, the bent-irons 
J J (Figs. ¥6 and 47) guiding it properly to the drum. The board o then rises, 
and the crop is hold by the fixed forks ii, while the moving forks o return 
under cover of the bhaking-board to make a fresh grab. They make about 
2CX) grabs per minute. 


Fig. 46 . — Section of Messrs. Sobey and Oo*a Self-feeder^ No. 3666. 
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Fig. 47 .— of Meaara. Bchey arid Co *8 Self-Feeder^ No. 3656. 



First Prize of 20/., to Clayton and Shuttlo^^o^th (3M^, of Lincoln, for n 
Combined Guard and Ft^cdor. 

f^econd of 10/., to Marshall, Sons, and Co. (3889), of Gainsborough, 
for a Combined Guard and Feeder. 


Miscellaneous. 

The Judges appointed in the Miscellaneous Class were the 
same as those engaged in the trials of Drum-guards and Feeders ; 
but as most of their time had been taken up by those lengthy 
trials, the Judges of Hay-makers and Horse-rakes assistea in 
going through the 284 stands of implements. The following 
printed directions were given : — 
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Siher Medals. 

1. The Judges are requested to observe, that in addition to the specified 
Frizes, there are Ten Silver Medals, which they have the power of awarding 
in case of sufficient merit. 

2. These Mededs cannot in any case be awarded to any implement included 
in the ordinary rotation, unless (1) it belongs to the cl^es for which pnzes 
arc offered at this Meeting, or (2) the principle on which the implement is 
constructed be entirely new, and the implement never before exhibited at any 
of the Society’s Shows. 

3. These Medals ore s|)ecially intended as a mark of approval of any now 
])rinciples of construction which the Judges may consider as essential improve-' 
ments ; subject always to the restriction contained in llule 2. 

4. The Judges are also empowered to make special awards of Medals for 
efficient modes of guarding or shielding Machinery, especially when worked 
by steam, from contact with persons immediately engaged in attending to it 
while at work. 

5. No Medal diall in any case be awarded to any implement or miscel- 
laneous article capable ot trial imiil it has been subject^ to such trial ^as 
the Stewards may direct. 

0. No Medal shall be awarded by the Judges without the consent of the 
Stewards, and no Gommendatioii of miscellaneous articles shall be made by 
tiie Judges. 

Only a very few articles or implements were found worthy, 
in the opinion of the Judges, of a recommendation for„ these 
medals. The Miscellaneous Judges smnt a long time in trying 
Page and Girling’s Drop Drill, No. 2029, an implement 
requiring special attention. The great fault of this machine 
was that the dropping of the seed was not sufficiently regular. 
When the drill was doing close work, and going at a fair pace, 
the seed was so scattered as almost to form a continuous stream. 
The Judges were, however, fully aw;are of several valuable parts 
in the machine, especially that of the double-action coulter, 
although the trial was not sufficiently successful to justify them 
in recommending a medal. 

The Miscellaneous Judges tried Messrs. Barford and Perkins’ 
Campain's Anchor, No, 21, with Savage’s recently patented 
improvements ; they thought highly of it, and recommended a 
Silver Medal to be given to it. 

A drawing of this implement in its original state was given 
^n this Journal for 1871, jmge 515, so that the recent improve- 
ments only require our attention. * 

The rope is supposed to be travelling in the direction of the 
arrow. A A (Fig. 48) represents the main pulley, workiifjg upon a 
pin firmly fixed to the frame of the anchor. B is a ball of wood 
through which the rope passes, and which is prevented from going 
nearfir to the plough or drag by a moveable clip, 0, being fixed 
uTOn the rope at any required distance in advance of the 
plough. D represents a strong cast-iron shoe ; and when the ball 
jams up against it, it acts upon the lever E, setting at liberty the 
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ancLoringr arrang^ement, as shown by Fi^. 49, and allowing the 
anchor to run on the required distance, by releasing its claws. 


Fig. 48 . — Plan of Campain's Anchor^ vtiih Savage*8 Improvement, No. 21. 



The steering^ arrangement, also new, is shown by Fig. 48, K 
being a strong iron lever 3 feet long, attached to and turning upon 
the centre bolt of the fore-carriage at a, riding upon the half-cir- 
cular bar H H, which rests upon the extreme points of the axles. 
At the end of this lever are attached two pulleys, 1 1, between 
which the rope is guided in the direction in wbMBi it is intended 
to steer the anchor. This adjustment is altered by means of a 
bolt through the lever, and any of the holes shown in the half- 
circular bar, and thus an angular direction to the travel of the 
anchor may be given without the aid of any additional rope^ 
The ball is* fully at liberty to leave the shoe for the return 
journey— of course the same arrangement is required at the 
opposite^nd. It will be observed that one of the many advan- 
tages over the old si^stem is that the slack rope is left in the 
track of the return journey, instead of being dragged sideways 
into the direct position by the strain of the tight rope at the 
opmsite end causing the anchor to advance. 

The Jud^s of Hay-makers tried AspinwalFs Potato Planter, 
No. 1293, in g piece of deepish cultivated loam* They found 
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it to work very fairly, and to deposit the seed very regularly^ 
rarely missing the delivery of one potato, and in no case more 
than one, althouffh the seed was of various sizes. They recom- 
mended that a Silver Medal be given to it. 

50 . — liection of AepinwaJTe Potato^lanierf No* 1293 . 





A, in Fig. 50, represents a radial arm, of which theie at^ seven, 
attached to a disc keyed on the main revolving axle of the im- 
plement, near the top part of which a strong steel n^sdle is 
fixed, j^hown as empty at B, Fig, 50. 

Immedmtely behind thi$ ne^e is a guard to prevent the 
TKitato being displaced. The needle, by passing tbrough tbe 
lower part of the hopper 0, Fig. 50, wfai<m contains the potilii|itf 
becomes firmly fixed into one of them, as shown by BD, FigiftlQb 
VOL. XI.— s. s. 2 T 
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and iil'eanied round to tlie point % Fig. 51 $ at this point there 
is a pair of spring^roller jairs^ TV^ Fig. 51, which disconnects 
the potato from the needle ; the tuber being liberated by these 
jaws, as shown at H, Fig. 50, drops into the furrow formed 
by the shares, G Of Figs. 50 and 51, the mould-boards, H, close 
the furrow and cover Up the potato. 

The neck of the arm then passes through a narrow opening 
between the jaws to pick up another potato. It will to seen 
by the drawing that the hopper is made contracted at the 
bottom, so as to assist in firmly fixing the potatoes upon the 
needles. The implement is small and compact, but being a new 
invention may be open to improvement. 

The Royal Agricultural Society’s engineers tested two steam- 
boilers with considerable care; the first was No. 3641, by 
Davey, Paxman, and Co. The Society is well acquainted with 
it, and it has earned for itself a good reputation in actual work. 
It is a 6-horse-power nominal vertical Toiler, with their patent 
water-tubes and tube-valves, having about 100 feet of heating 
surface. As it has never before been tried by them for duty, 
the engineers thought it uould be interesting and useful to the 
Society to prove its powers. The result turned out to be very 
high, viz., 11*26 lbs. of water at 212° Fahr., evaporated into 
steam at 212^ per lb, of good Welsh coal. It was not, however, 
considered suffaciently new to be entitled to the Society’s medal. 
The other. No. 3726, by K. W. Hedges and Co., was a 4-bor8e- 
power vertical multitubular boiler; but the trial was unsatis- 
factory, not so much from the shortcomings of the boiler, as 
from the way in which it was managed. 

Brown and May’s Spark Catcher, No. 3853, was tested, at 
considerable pains, and found to be very efficient. It consists 
of an annular pan round the top of the chimney, which is filled 
with water, forced up from the boiler by mea^of a pipe and 
cock. The t<q> of the chimney and the innernalf of the pan 
are covered by a shallow domed cover, which reflects sparks, as 
th^ rise, on to the surface of the water. # 

The olgeetions to the apparatus are, that it entails another 
steam connection to the boiler, and a coupling which must be 
disconnected every time the chimney is lowered. The jpan 
also must be cleansed periodically, and before steam is raised 
it Can only be filled with water Inr hand. 

T^ese mquirements rendered xt probable that the a;mratas, 
if fitted to an engine, would seldom be properiy attended to in 
actual practice. It was also considered that few stackyatd 
fires are caused by sparks flying from the chimm^ of portable 



( 683 ) 


XXIV .— an the Adfustment qf Dymmometers. Bj 
Messrs. Eastoks and Atobbson, Consulting Engineers to 
the Society. 


During the many years that the Royal Agricultural Society has 
used registering dynamometers, for testing the power required to 
work various implements, dif^ulties have from time to time 
arisen, in getting the instruments to record accurately and con- 
sistendy with the laws which are supposed to govern their 
action. This has been even more evident in the communica- 


tions that have reached us from foreign countries, and from other 
Societies for whom we have made dynamometers siiqilaT to 
those used by the Royal Agricultural Society. 

The introduction at the Bedford and Taunton Implement 
Trials of the horse-dynamometer, the most complete and accurate 
instrument we have yet made, and which is fully described in 
the ^Journal,’ Vol. X., 2nd ^ries, p. 680, induces us to offer 
a few remarks on the adjustment and use of dynamometers, 
and the mode of determining their co-efficients ; and in doing 
so we must begin by stating how very much we are indebted to 
our Chief Engineer, Mr. W. E. Rich, for solving the difficulties 
connected with the use of these invaluable instruments, his great 
practical experience in the trial-fields, having given him a 
thorough insight into their peculiarities. 

The registering apparatus, as is well known, consists of a flat 
disc, moved by a wheel, which measures the distance traversed ; 
the number of revolutions made by the disc is, therefore, in pro- 
portion to the distance passed over by the instrument. Across 
the face of the disc, and exactly in the line of its diameter, a 
small integrating wheel, as it is called, traverses, the wheel 
being at right angles to the disc, and kept in close contact 
with it by a spring, and caused to revolve by the friction of its 
periphery against the face of the disc. This wheel actuates a 


egunter, and is connected with the spring or springs through 
which the draught or driving-power passes, so that the wheel 
moves from the centre of the diac towards its periphery, as the 
draught-springs yield under the power applied : and as the cir- 
cumference of a circle bears always a constant relatipn to its 
diameter* it follows that the furiher the wheel is from the centre 
of t^ revolvit^ disc* the faster it will turn ; but if the iale- 
gmtyig wheel is adjusted so as to be exactly opposite'the centre 
of the large disc when the iqprtiigs are unloaded. Its distance finmi 
the centre, and therefore^ alsm its number of«ievolutioiiis ner 
Mvolutwm of the due, will meiMw in dimt 
with the stcRin appU^ and tU nfolationi of dw 
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proportional to the di 9 tance traversed^ therefore the revolutions 
of the integrating wheel must be proportional to the distance 
multiplied bj the strain ; in other words, the space passed over 
and the strain are multiplied together, and appear os figures 
on the integratiifg counter, which represent the worksdone in 
foot-pounds or any oilier units. 

To arrive at the numerical value of the particular measure 
required, it is necessary to multiply the numbers appearing on 
the counter by a co-efficient, which will be different for different 
springs. To obtain these co-e£Bcients, the instrument — ^being in 
perfect order, newly cleaned and oiled, every part working freely 
— is placed in its working position, the springs being unloaded, 
and the integrating wheel set exactly over the centre of the disc, 
so that turning the latter will produce no effect on the former. 
And here comes the first difficulty, namely, to determine when 
the springs are completely passive ; for, when they are nearly 
free from strain, the smallest pressure will move them a little 
either way, where they will remain, unable to overcome the 
friction of the machine. An experienced operator with a small 
machine can find the zero-point readily by easing the springs 
backwards and forwards, and bringing them to rest by degrees ; 
but in heavy machines the best plan is, by means of a pinch-bar, 
to press the springs o\er, first one way and then the other, 
marking the points to which they spontaneously return, and 
then adjusting the integrating wheel to the exact centre of the 
disc, when the springs are set half-waj beti^een the two points 
so found. 

The integrating wheel being adjusted, and the counter set to 
zero, or its reading noted, a known weight is put upon the 
inprings, either by means of a bell-crank lever, or by hanging 
the instrument up in a crane ; in which latter case the weight 
of the draw-bar, and anv other part that Iptds to affect the 
springs, including, generally, part of their own weight, must be 
ascertained, and considered added to the load. The measuring 
wheel is then turned round till it represents any distance, way 
300 feet, passed over, after which the indications of the counter 
are noted.* This should be r^ated two or three times, the 
springs being relieved of their load each time. The load should 
then be increased, and, after another run of 800 feet, the counter 
should i^in be noted. A third or fourth run, or more, with 
increased loads should then be made, the greatest loads being 
kept well within the limits of elasticity of the springs. » 

The results obtained should be treated in the following 
manner The several loads should be set off to scale on the 
baiedine of a diagram, like Fig. 1, as og^ oA, o/, and Oldi* 
raised on which dhould be set off the correqponding sum 
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Figs. l-S^Diagrams comtrueteA for dbtamiag Ooeffieknts of the 
new Plough Dynommeter. 




indications of tbe counter, as m, n, and q ; then, if the matAiiw 
is p^ect, the line joininff the ends of tB» ordinates ironld he a 
stiaiglit line, and if ptoanoed would pasa through e, tiie aera> 
point of the baae>Iine. jLwssmn that it does so^ thm tsltiag aiqr 
one of the trials, say the tiiiid, the wedk done in fooO«e«MU 
will be 


)IlM.x800fti«tOxf, 
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that^ is, the indications of the counter multiplied by the co- 
efficient C which we are in search of, whence 

nba X SOOft. 

f 

and any of the ($ther trials will give the Same value to (7. 

Having determined C, if we know the distance d, travelled 
over by the instrument, and in any experiment the reading of 
the counter, say i?, we get the mean draft at once by the equation 

jB 

But it frequently happens, especially in inexperienced hands, or 
if the joints of the instrument are loose, or from the elasticity of 
the frame, or if there is an initial strain on the springs, or from 
some or all these causes, that the line joining the ordinates 
does not, when produced, cut the base at e, but within or 
beyond it, and the tops of the ordinates themselves are not 
exactly in a line : in that case draw a line, as in Fig. 2, through 
the tops of the first and the third ordinates, it will cut the base 
at take next the second and third, it will cut the base at 
and so on, combine all the ordinates, and draw the best mean 
straight line through them, and finally raise a new ordinate at 
0, and measure its mean height, which will represent the error 
of the instrument ; because if a line s / be drawn through its 
extremity parallel to the base, the ordinates measured from s f 
will be nearly in proportion to their distance from o ; that is, 
the indications of the counter with os^ deducted in each case, 
will be proportional to the loads on the springs. 

If the mean of the diagonal lines through the ordinates cuts 
the base-line inside the triangle, as in Fig. 3, then the ordinate 
o s must be measured downwards, and added to the reading of the 
counter. A little consideration will show tbst^^lie co-efficients 
of error, as we may call o s, must vary with the distance tra- 
versed by the instrument only, and not with the strain on the 
springs. If the error arises from looseness of joints, it is |flain 
tl^t &e intemting wheel may move a little before the springs 
come intOi play, and revolve slowly as the instrument moi%s, 
recoxding work, though none is done ; and, therefore, the 
counter will indicate too much, so that the correction mi:i^ be 
deducted: but the joints, having once taken their bearing, will 
yield nq more, however much the apring is strained, there- 
tote the amount of error will not depend on the strain on the 
springs. Again, if there is initial .strain on the^ springs, the 
integrating whed will remain immovable, recording no work, 
though work is done, until the draught applied exceed 
eMrain« when it will commence registeiinsr : rot it will count 'too 
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litdei and bence the correction mtiit be added : and here again 
the deficiency will be augmented by the distance passed through^ 
and not by the total strain put upon the springy. It follows 
that the co-efficient of error, b, must be multiplied by the 
distance passed over to get its total amount, and the general 
equation lor the work done will be 

Work done = 0(n^h x d) x d 
where C = co-sfiBoient of work 
b = „ error 

n = indicationB of integrating counter 
d = distance run 
^ s weight or strain on springs. 


The mean value of b per unit of distance is ascertained from 
the diagram thus : — Let x be the correction o s for a distance 
of y feet, then 

h X t; = 'i .«.&=?; 

y 


that is to say, the co-efficient ft per unit of distance is found by 
dividing the mean value, :r, of the ordinate o s, by the distance 
run in making the trials. Therefore 


h X d = done in foot-i>onnds, 

and from that 

k X d 
X X d 

y 


C = 


n± 


If an instrument is in good order this equation will give 
almost identical values of C for all the trials. 

If there is no error, 

fx :x rt b X d 

T = 0, and C7 = , 

» * 

the equation first given. 

In using spring-dynamometers, whether rotatoiy or traction, 
it is necessary to test the co-efficients frequently, because the 
sprigs are liable to take a set. The joints get worn, thkS 
integrating wheel wears smaller. Th^ disc should also be kept 
ofi^the integrating wheel when not actually used to register^ 
because, as ^e wheel plays backwards and forwards* across its 
face, as long as the instrument is being drawn along, it ia^apt to 
wear into flats, and so ^t out of shape. 

In Fig. 3, a case, which actually oocQixed in practice with the 
ploagh-draamometer, is worked out The foUowug were the 
mean results of the trials 


Lotdoa^priiigB. 

705 lbs. 


MmtaiSiasoriiidex. 
.. 169-7 „ . 

129-8 


192 yards 
192 „ 


seo 


n 

99 


• • . 


*« •» 
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On plotting these data it is at once apparent that the line 
joining the ordinates is ver^ nearly a straight line, but it cuts 
the base within the zero-point, and hence a correction, os=s31, 
must be added to each reading for a distance of 192 yards, or 
0*1615 per yard. 

Work done, therefore, is, say for the first trial, 

705 lbs, X 192 yds. x 3 ft. s= C (159*7 + 81) s foot-pounds. 

Then from 1st trial C = ^ = 2129-4C 

» 2nd „ C = = 2130-78 


19 


3rd „ C 


369 X 192 X 3 
99*5 


= 2186*21 


2132*15 mean. 


Results whi 1 , it will be seen, agree very well together. 

The general equation for these springs is : — Work in foot- 
pounds=2132 (reading of indez-f0*1615x yards). 

We may remark that plain spring-links, and the diagrams 
traced by the dynamometers, are capable of giving very limited, 
and frequently very deceptive, information. They are only 
useful in indicating the maximum and minimum pulls, or excep- 
tional efforts at particular places. It is almost impossible to 
calculate the mean draught from a diagram, owing to the exces- 
sive waviness of the line ; and it is not easy to note the extreme 
positions of the index of a spring-link, on account of the quick- 
ness of the motion. On the other hand, the integrating counter 
can be specially noted between any two points of a run, and the 
mean pull deduced from it. It is found that the measuring- 
wheel records the distance passed over very accurately, and it is 
always better, in working out the results, to assume that the 
distance 'recorded by the measuring wheel is correct, though it 
may differ from the actual distance ; because if there is any slip, 
there is also a corresponding* reduction in the iiflRI{^ating counter. 

We need hardly observe, that the values of C and ft may 
obtained from any two trials, by solving them as simple equations 
with two unknown quantities. 
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LORD CHESUAM. 

1855 I Aoland, Sir Thomas Dyke, Bart , M P., f ^ prydtmrote ^ Exeter , DevontSiire , 

1857 I Bkidpurt, Viscount, Cricket St. Chard, Simersttehire. 

1850 CuESDAM, Lord, Jjotimer, Chenham, liudte. 

18G1 Dent, J. D., RMon Hall, Wetherby, Yorkshire. 

I8Gn KiNasooTE, Colonol. M.P., Ktnqeeotc, Wootton-mtder-Edg Krloueeeterehire. 
S8G8 LiuiPirLD, Eail of, Shttqhorough, Staffordshire. 

1854 Macdovalii, Sir Archiiiald Kkppsl, Bt., TFboinifr Lodge, Liphooh, Eanis, 
18G0 , MAiiiiLoiuiiGH, Duke of, K.G., Blenheim Park, Oxfoid. 

1846 I Miiavahd, Riphatii), Thurgarton Prtory^ Southwell, Notts. 

1889 PoKTMAN, ViBCnuut, Bryamion, Blandford, Dorset. 

185G Powis, Earl of, Fowis Castle, Welshpool!, Montgomeryshire. 

1858 Ritlahd, Duke of, K.G., Belvoir Castle, Qrantham,^Leicesters1iire. 


1873 Bldford, Duk» of, TT o^urn Ablny, Bedfordshire. 

ISGl Oathoaut, Earl, ThomUmde-Street, Thrsk, Yorkshire. 

1839 CJiicUEsrER, Earl of, Stanmer Park, Lewes, Sussex. 

18G7 Devonshire, Duke of, K.G., JloU^er EaU, Ltmcashire. 

1847 Eversley, Viscount, Herkfield Place, WinohJielUl, Hants. 

1848 Gibrs, B T Brandiusth, Half moon Street, Piccadilly, Londosi, W. 

1858 Keriuson, Sir Edward C., Bart , Brome JIall, Scale, Suffolk. 

1839 I Miles, Sir William, Bart, Leigh Cimrt, Bristol, Somcrsetbhire. 

1852 1 Rrjhmohd, Duke of, K G., Goodwood, Chichester, Sussex. 

1859 , Vernon, Lord, Sudbury Hall, Derby. 

1861 Wells, William, Holmtwood, Peterborough, Northamptonshire. 

1 855 I Wynn, Sir Watkin Williams, Bart., M P,,Wynnstay, lUMbon,Denhighshii e. 


(Stiver fHembrrit of Council. 

1858 I Amo«, Charlfs Edwards, 5, Cedars Road, Clapham Common, Surrey. 
187J5 Aveling, Thomas, liochesler, Kent. 

1875 I Aylmer, Hdoii, We^ Dereham, Stoke Firry, Norfolk. 

1818 I Barnett, CiiAiiLFb, Stratton Park, Biggleswade, Bedfordshire. 

1868 Boom, Thomas Christopher, Warlahg, Northallerton, YorlcshBre. 
1868 i JIOWLY, Edward, Siddinqfon House, Cirencester, Gloucestershire, 

1861 I Cantrell, Charles S., Biding Court, Datchei, Bucks. 

1866 I Dayibs, Datid Reynolds, Agden Hall, Lymni, Cheshire. 

1860 I Drdoe, Joseph, Eynsham, Oxford 

1868 Edmonds, William John, Souihrope, Leclilade, fxlouctsiershire, 
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whan 

Ueotad. 

1871 Eosbton, Hon. Wilbraham, M.P., Rostheme Manor, Knutrford, ChetJnre. 
1867 Eslinoton, Lord. M.P., BavenstoorA Castte^ Durham, 

1873 EvAxns, Johk, Ufflngton, 8hrew%bury^ Salop. 

1875 Frankish, William, Limber Magna, UUaby, Lincolnehire. 

1874 Hemblet, John, Shelton, Newark, Nvtts. 

1873 Hoblet. Thomab, Jun., The Fosee, Leamington, Warwickehire. 

1866 HobnsbT. Btc^rd, Spitde Gate, Grantham, Lincolnshire. 

1854 Hosryns, Ghandos Wren, Harewood, Boss, Herefordshire. 

1871 Jones, J. Bowen, Ensdon House, ShrewAury, Salop. 

1848 Lawes. John Bennet, BoAamsted, St. Albans, Herts. 

1869 Leeds, Bubebt, Wicken Farm, CasUeacre, Brandon, Norfolk. 

1872 Leicester, Earl of, K.G., HoLkham Halt, Wells, Norfolk. 

1874 Lindsay, Colonel Loyd, M.P., Loclcinge Park, Wantage, Berkshire. 

1865 Lopes, Sir Massey, Bart, M.P., Maristow, Bdborough, Devon, 

1871 McIntosh, David, Havering Park, Romford, Essex. 

1874 Martin, Joseph, Highfleld House, Littleport, Isle of Ely, Cambridgeshitc. 
1871 Masfen, B. Hanbury, Pendeford, Wolverhampton, Staffordshire. 

1875 Musgraye, Sir B. C , Bart., Edenhall, Penrith, CumHwrland. 

1857 Pain, Thomas, The Grove, Basingstoke, Hants. 

1874 Pole-Gell, H. Chandos, Hopton Hall, Wirksworth, Derbyshire. 

1861 Baioiell. Charles, Chadhury, Evedtam, Worcestershire, 

1871 Bawlence, James, BuXbridge, WiUon, SeUisbury, Wilts. 

1869 Bidley, M. White, M.P., Blagdon, Crandington, Northumberland. 

1861 Bigden, William, Hove, BriglUon, Sussex. 

1875 BubbelIi, Bobekt, Famingliam, Hartford. 

1874 Sanday, Georoe Henry, Wenslcy Howe, Bedale, Yorkshire. 

1856 Shuttlewobth, Joseph, Harteholme Hall, Lincoln. 

1872 Skelmersdale, Lord, Lathom Hall, Onnshirk, Lancashire. 

1874 Spencer, Earl, K.G., Althorp, Northampton. 

1875 Stratton, Uichard, Tht Dufryn, Niwitort, Monmouthshire. 

1873 Torr, John, M.P., CarUtt Park, Eastham, Chester. 

1874 Tur^PBVILL, Major PiciON, Ewenny Abbey, Bridgend, South Wales. 

1845 Turner, George, Brampford Speke, Exeter, Devonshire. 

1871 Turner, Jabez, Haddon, Huntirtgdonshire. 

1871 Wakeeteli), William H., Kendal, Westmoreland. 

1870 Welbt, Sir Wii.liam Earle, Bart., M.P., Newton House, FoUcingham, 

Lincolnshire. 

1870 Whitehead, Charles, Barming House, MaidsUme^Mmt. 

1865 Wilson, Jacob, Wowlhorn Manor, Morpeth, NorthrmberUmd. 

1875 WoKiunr, W. Cayley, Hovingham, York. 

dfcretari) ant COitor. 

H. M. JENKINS, 12, Hanover Square, London, W. 

. • 

ConeitUing Chemiel~~l>r. Augustts Voelcker, F.R.B., 11, SalUhury Square, £. 0 . 
ConeuBing BotaniU—W. Garrutuerb, F.B.B., F.L.S., British Museum, W.C. 
Consulting Veterinary Burgeon ^ it Msse Beart Sdiqnds, Royal Veterinary 
CoUege, N.W. * 

ConsuUing Engineers-^EABTOva & Anderson, The Grove, Southwark Street, 8.B. 
Seedemenr^THOMABdSiBBS and Co., Comer of Halfmoon Street, PieeadiUy, W. 
Puhlielwr — John MubRay, 50, Albemarle Street, W. 

Bankers — London AM 14 WEimdiNfrrER Bank, St. James's Square Branch, S.W- 
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STANDING COMMITTEES FOR 1875. 


jrtnaucf CommttUc. 

Kimoboote, Colonel (Chairm'in) Davies, D K. 

Bridpohc, Viscount Bavdelt , Chajiles 

Booth, T 0 

fioutfr Committee. 

The President C amru l, O S 

Chairman of Finance Committee GiuRy, B P Brandbeth 


Soutnal Committee 


Dhnt, J D (Chairman) 

CAiHCABr^ Lari 
Vernon, Lord 
Hfmsley, J 
UoSKIiNS, C Wrln 
J oNFb, J Bowen 
K ivir 8 ( 01 E, Colonel 

Cl)rmtcAl 

Weils, WiLiiAM(n iirnmn) 
Bfofokd, Diikt of 
LirHFIEID FriI of 
Vernon liord 
Dlni, j D 
I 7 \NS John 
HobKYNS, C Wien 
Jones J Bowen 

i^otamcal 

Whitlhpad, Charles (Chuiimaii) 

\ LRNON, Lord 
Dlnt, j D 
Ldmonds, W j 
G ums, B T Bhanurktii 
llosEiNS, C Wrfn 


Mil WARD BiOHAKD 

Bn IS V M White 
Welby ^11 W EjBait 
Wlus W 

Wuiithead, Chari Eb 

WiLtjON j ACC 11 

Committee. 

I AWER T B 
Mvriin, T 
VoiICKlR, I>J A 
WuvJjniLD M II 
Welbv, ^11 \V 1 But 
Wh1J1!.HL\D, ChMU Jrt 
WlIbON, Jacoi 

Committee. 

Jones, T Bowen 
Tori , John 

II RNEH, J \B 17 
Aoeickep, Di 
Wlldy, ^11 M E , Bait 
Wells, W 


Teterinari? Commttlrr. 

Eglrton, Hon Wilbraham (Chairman) Linds A^ , Colontl Loin 

Buidpobt, Viscount H « 

Caihcaiit, Earl ^ Chamo 

Bwni T C BiDLfc\, M Wuitf 

Brown, Professor 

<>inBS, B T Brandbeth Wells, Woliam 


Kinoscott, O>lon< 1 


Brim out, Viscount 
Booth, T C, 

BowL'h, Edward 
rOBNT, J. D 
Dulce, Joseph 
Knanb, John 
Gibbs, B T. Buandketk 
Hbmsley, J 
UojcLfY, Thomas 
Leeds, Bobfrt 
Lindsay, Odonul Lo\d 
Macintosh, D 


WiisoN, Jacob 

AtoefuRri^ef Committer. 

Martin, J 
Massen, B H 
Milward Buiiard 
PoLL-(jM 1 H ( IIANIXJP 
Randku Chaills 
Rinir^jM Wmis 
Rigden, William 
Sanday, (» H 
Tirnbr, Gforgi- 
Wakcfiedd, ^ H 


Wilson, Jacob 
The Stewards of 1 - 1 ' < Stock 

d 2 
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Booth, T. C. (Chairman). 
Bridfort, Yiaoount. 
Vernon, Lord. 

Amob, 0. E. 

Cantrell, Grab. S. 
Edvondb, W. J. 

Evans, John. 

■Gibbs, B. T. Brandreth. 
Hemslet, J, 

Horley, T. 


fmpTrment Committer. 

Hornsby, Rtohard. 
Hosktns, 0. When. 
Jones, J. Bowen. 

Leeds, Kobert. 

Martin, J. 

Masfen, R. H. 

Milwabd, R. 

Randell, Charles. 
Ransome, R. C. 

Sanday, G. H. 


Shttttleworth, Joseph. 
Turner, Jabez. 

Welby, Sir W. Earle, 
Bart. 

Whitehead, Charles. 
Wilson, Jacobi 
Tlio Stewards of Imple- 
ments. 


General Strmtngljam Committee. 


Bridport, Visoonnt 
(Chairman). 

Bedford, Duke of. 
Cathcart, Earl. 

PowM, Earl of. 

Cheshau, Lord. 

Leigh, Lord. 

Vernon, Lord. 

Wynn, Sir Watkin W., 

Bart. 

Birmingham, the Deputy 
Mayor of. 

Booth, T. C. 

Bowly, Edward, 


Caldecott, C. M. 
Cantrell, Charles S. 
Druoe, Joseph. 
Edmonds, W. J. 

Gibbs, B. T. Brandreth. 
Hemsley, j. 

Horllt, T., .Tun. 
Hornsby, Richard. 
Hoskyns, C. Wrln. 
Jafprav, .T. 

.Tones, J, Bow’rs. 

Leeds, Robfrt. 

IjOwe, John. 


Martin, J. 

Masfen, R. H. 
Milward, Richard. 
Pole-Oell, II. C. 
Randell, Charles. 
Ridley, M. W. 
Shuttleworth, .T. 
Tcrnfr. G. 

Ti uner, Jabez. 
Wakefifid, W. it. 
Whitehead, Charles. 
Wilson. Jacob. 

Wise, (i. 


Contrary Coinmittee. 


Randell, Charles (Chairman). 
Bridfort, Viscount. 

Vernon, Lord. 

Amos, C. E. 

Booth, T. C. 

Gibbs, B. T. Brandreth. 


TIorley, T. 

HouNbiiY, Richard. 
Milw'ard, Richard. 
Shltti.ewortii, Joseph. 
Wilson, Jacob. 


CommitUt of ^tbrtion. 

Kingscote, Coloiud (Cliairmau). Milw'ard, R. 

Cathcart, Earl. Rani>kll, Chaulw. 

Biudfort, Viscount. Wakefield, W. II. 

Dbnt, j. D. Wells, William. 

Eoebton, Hon. W. Wiin G. 

And the ChairmoTi of the Standing Committees. 


eUufation Committtt. 


Bedford, Duke of (Chairman). 
Acland. Sir it. Dyke, Bart 
Lopbs, Sir Massey, Bart. 

Dent, J. D. 

Jones, S. Bowks, 


IvTNGSCOTF., Colonel 
Macintosh, Da\ 1]». 
V<»EI.CKF.R, Dr. 
'|Wklls, William. 
Whitehead, Charles. 


Cattle plague Committee. 

The whole Cocncii, 


The President, Trustees, and Vice-Presidents are Members ex ftffleio 
of all Omniittec^, 
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Slogal Slgruultural S)OCi'ete of <^nslartl)f* 

GENERAL MEETING, 

IJ, IIakoveb Squaue, Satcbday, jMay 22nd, 1875. 


REPORT OE THE (JUUNCIL. 

In presenting^ their Annual Report to the Members of the Royal 
Agricultural Society the ('ouncil have to congratulate them on 
the large accession to the list of Members which has taken 
place during the five months whicli have elapsed since the 
denercil Meeting in December. In that period 8 Governors 
and 64 Members have died, the names ot 25 Members have been 
removed from the list by older t)f the Council, in addition to 
those of 115 otheis who resigned their mcmbershi}> in the course 
of the year 1874. These losses have been more than counter- 
lialanced by the election of 1() Governors and 859 Members, and 
th<‘ transfei of 16 Members to the list of Governors. 

The Society now consists of : — 

79 Lilc Governors, 

79 Annual Governors, 

2058 Life Members, 

8918 Annual Members, 

11 Honorary Members, 

The total number of the Society is thus 6145, showing an increase 
of 24 Governors and 139 Members since the Half-yearly Meeting 
last December; and one of 24 Governors and 276 Members 
dufing the whole year which has elapsed since the Annual 
Meeting in May, 1874. 

The (^ouiicil regret that thej have to record the great loss*^ 
wl^ch the Society has sustained during the past half-yea« by tjie 
deaths of Lord Tredegar and Mr. Holland, Trustees and former 
Presidents of the Society, Lord Kesteven, a Trustee, •and Mr. 
William Torr, of Aylcsby, Lincolnshire, a mo'st active and 
valuable Member of the Council. 

The vacancies in the list of Trustees caused hg the deaths of 
Lord Kesteven and Mr. Holland have been filled up by they 
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election of Sir T. Dyke Acland, Bart., M.P., and Mr. Dent , 
and the two vacancies in the Council which were reported at 
the General Meeting in December have been filled up by the 
election of Sir R. Musgrave, of Eden Hall, Penrith, and Mr. W. 
Frankish, of Limber Magna, Uleeby ; while the elections of 
Mr. W. Cayley Worsley, of Hovingham, York ; Mr. Hugh 
Aylmer, of West Dcreham, Norfolk ; and Mr. Robert Russell, 
of Horton Kirby, Kent, have filled the vacancies caused by the 
death of Mr. Torr, and the transfer of two Members of the 
Council to the list of Trustees. 

The vacancy caused by the death of Lord Tredegar will pro- 
bably be filled up in June. 

The accounts for the year 1874 have been examined and 
certified by the auditors and accountants of the Society, and have 
been published in the last number of the ‘ J ournal,’ together 
with the statement of receipt and expenditure connected with 
the Country-meeting at Bedford. The net deficiency of those 
receipts, as compared with the expenditure, was 3717/., to meet 
which the Council have applied the surplus ordinary income of 
the year, in addition to the sum realised by the sale of 3000/. 
New Thiee per Cents, previous to the General Meeting in 
December. The funded capital of the Society now stands at 
21,112/. 7s. 8f/. New Three per Cents. ; and the following sums 
were, on the 1st instant, in the hands of the bankers, available* 
for the ordinary jiurposcs of this Society and towards defraying 
the expenses of the forthcoming Taunton Meeting, namely, c i 
deposit 1500/., and balance of the current account 3321/. Os. 5rf. 

The receipts at the Country Meetings of the Society having 
proved for severfd years in succession inadequate to meet the 
expenditure, to an extent which has caused^m^. diminution of 
6300/. in the Society’s capital in the course of five years, the 
Finance Committee have specially brought this matter under 
the notice of the Council, particularly with reference to the cost 
of the Trials of Implements. After an extended investigation 
and much discussion, the Council have resolved that the Imple- 
ment Trials shall still take place annually ; but that the lisi of 
classes of implements to be tried, in addition to new inventions 
which may be tried in any year, shall for the present be con- 
fined to the following : — Double-furrow ploughs, root-thinners, 
manure-distribiitors, mowing-machines, horse-rapes, haymakers, 
( reaping - machines, ' sheaf - binders, stacking - machines, stone- 
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breakers, thatchmaking-machines, steam-cultivating machinery^® 
agricultural locomotives, and waggons suitable for agricultural 
locomotives. They have also resolved that the trials of mowing * 
and haymaking-machines which will take place this year at 
Taunton, shall be followed by a trial of reaping-machines and 
sheaf-binders at a proper season next year. By this arrange- 
ment the Council hope to lessen the expense to the Society 
without diminishing the usefulness of the trials, as the classes 
of implements which have been excluded from the list are those 
incihich no further improvement of importance is at present 
piobable, unless it be of such a n«iture as to entitle the imple- 
ment to a trial and awaid as a new invention. They also 
believe that the expenses of exhibition at the Society’s Country 
Meetings will be iiiateiiall> reduced in those years, as in 1876, 
when the trials will not take place at the time of the Show, but 
at a more appropiiatc season. 

'I’he Council have received with much regret the resignation 
of Mr. Brandi eth Gibbs as Honorary Director of the Society’s 
Country Meetings, an office which he has held for upwards of 
thirty years, much to the advantage and interests of the Society, 
and the duties of which he has discharged with remarkable zeal 
and efficiency ; and they have resolved that a suitable testimonial 
be presented to Mr. Brandreth Gibbs on his retirement from the 
office of Honorary Director, as a'mark of the appreciation enter- 
tained by the Society of his valuable services in that position. 

Mr. Gibbs’s resignation has rendered it necessary to provide 
for the performance of the duties which he has so long and so 
ably discharged, bj a division of the labour and responsibility 
iniolved; and the Council have resolved that the Secretary 
shall have charge of the additional office work ; that the Surveyor 
shall be responsible for the Anal preparation of the implement 
afld cattle sheds ; that the Stewards of Implements, Live Stock, 
and Finance shall be responsible for the work of their several 
aepartments ; and that there shall be a Steward* of General 
i\rrangements elected for three years, who will have the super- 
vision of the entire Showyard, and act in concert with the 
Stewards of Departments, when appealed to by thenj, or when 
his ysistance may be necessary. The Council have unanimously 
requested Mr. Jacob Wilson to undertake the duties of the office 
for the first time. 

1 he district assigned for the Country M^tiKg in 1876 com- 
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prises the counties of Derby, Leicester, Lincoln, Northamptoi:^ 
Nottingham, Rutland, and Warwick. The Council having 
received most cordial invitations from the authorities of Bir- 
mingham, Lincoln, Nottingham, and Peterborough, appointed 
a Committee to inspect the sites and other accommodation 
offered by the rj»spective localities; and after considering the 
Report of this Committee, and conferring with representatives of 
the several towns, finally decided that the Country Meeting 
for 1876 should be held at Birmingham. 

The Council have also to announce that, in accordance ij^ith 
the rotation of districts at present followed, the Country Meeting 
for 1877 will be held in the district comprising the counties 
of Cumberland, Lancaster, Westmoreland, and the West Riding 
of Yorkshire. 

The Council have obtained the opinion of T. C. Kingdon, 
Esq., Q.C., as to the proper interpretation of the language of the 
Charter and of the Bye-laws, more especially with reference to 
some apparent inconsistency between them respecting the powers 
of the Members of the Society. The full text of the case sub- 
mitted to Mr. Kingdon and his opinion are added as an appendix 
to this Report ; and the Couik il have now only to add that, after 
careful consideration of the opinion of Mr. Kingdoii, they ga\ e 
power to a Special Committee to re-consider those Bye-laws 
which are inconsistent with the Charter, and generally to revise 
the Bye-laws of the Society. The Bye-laws, as revised by the 
Committee, are at present under the consideration of the 
Society’s solicitors, and it is proposed to enact the revised code 
in December in the manner laid down in the existing Bye-laws. 

The Secretary ol State for Foreign Affairs having communi- 
cated to the Counc il a correspondence betweej^^e Swiss Envo}> 
at Vienna and Sir Andrew Buchanan, Her Majesty’s Ambassa- 
dor, relating to the alleged probable importation of the Colorado 
Potato-beetle into this country with American potatoes, this 
question has received the careful attention of the Botanical Coni^ 
mittee during the past six months. They have ascertained that 
American potatoes are imported into this country (in compara- 
tively small quantities, and for use as seed) during the months 
of November to March inclusive ; and they have arranged for 
the publication *of a paper on the subject in the next number of 
the ^ Journal,’ nahich will appea. before the commencement of the 
next season of importation. 
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APPENDIX TO REPORT Oi^ THE COUNCft., 

l^osal Agricultural ^^cicts nf lEnglaff^. 

ITS CONSTITUTION AND BYE-LAWS. 

The Society j£> mcoriKiratcd by Iloyal Charter, dated on the 126th of March, 
1840. Its Menibeis being the then bubscnbcrs of the then existing “ English 
Agnciiltuial Society,” or those “ who should at any time thcrcaltcr become 
biihscribiTs thereol accoidmg to such llegulations or Bye-laws as should be 
tlfl*reaiter Iraiiied or enacted” — tlnir number being indefinite, but classed 
according to their election or late of ^layinent, into Govtrnorb and Mcmbeis — 
a prmciide of its constitution being the total exchisirm of jioliticH — “which no 
llesoliition, lU e-law, or other enactment ot the saul Body J‘oli tic and Corporate 
hliiill on any account be allowed to infimge.” 

Chiuse (} directs thue Geneial Meetings of the Soi lety to be held annually — 
two in TiondoiijOiic m May and the other in December, and one in the country. 
At the Msy Meeting m J..O] don, the Govcmois and Membeis are em])owered 
to elect II Pn sukut and Council — consisting oi one Piesident, twelve Trustees, 
twelve Vice-Piesulents elected lioin the Governors, anil of fifty other Membeis 
elected indi^riiniiiiattdv fiom Governors and Members, twenty-five ol the 
filty going out by lotation each year, but being capable of re-( lection. “All 
Tacancies m such ollicos by resignation, death, or otlierwise, to lie filled up by 
election, and the majoiityof votes ol the lemaining Members of buch President 
and Council.” 

Chuse 7 somewhat repeats Clause 6, granting to the May Meeting “full 
powei and piivilegc* ot sehcting the Piesident, Trustees, Vice-Presidents, and 
other Miiiibtrs of the Council, trom the Governors and Membeis as aforesaid,” 
“and that buch President, Tiustecs, Vice-Piesidcnts, and Council shall be 
regulated in their laocLediiigs by such Bye-laws as may and shall fiom time 
to time be ( nactecl by them conloimably with the terms of the Charter.” 
>Jo established Bye-law, however, being in any case altered, or a now one 
projicsed, without at least one month’s notice of such intention being given 
to each Membei ot the Council, “ and emiiowers the President and Council to 
appoint and remove a Secretary, les^ionsihle to them for the discliargo of his 
dutn s as dchiied, from time to time, by their Bye-laws or Special Resolutions.” 

Clause 9 dcclaus that the President and Council “ bhall have the sole 
management of the income and funds of the said Botly Politic and Corporate, 
and also tlie entire management and suxiei mtendonce of all the other aifairs 
8md conceins tlurcof, and bhall or may, but not incoDSistciitly with or con- 
v*ary to the piovibioiib of the Charter oi any existing Bye-law oi the laws or 
statutes of tlie lealm, do all such acts and deeds as shall appear to them 
•lecesBdry <»r eB^eIJllal to b«» done for the )>urix>8e of cairyinft into effect the 
ob^'cte and vicvis oi the Mid Royal Agncultural Society ot England.” 

Various Bye-laws and Regulations, or Kebolutions, have been passed by the 
Council, which, with the Charter, have been printed lor the use of Members. 

(A print accomjmnies this Case.) 

The Bye-laws Nos. 1, 5, 9, 1.3, 14, 1.3, 22, 2.3, 2?, and J6, an3 Resolutions 
X^os^l and 4, aie those more particularly to be relerred to for the purixisea of 
this Case. i 
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The President, V^ice-Piesidents, and Trustees have hitherto been elected it 
the 6cncnl Meetings m May by show of hands, and the twenty-five incoming 
?Iembers of Council by liallot of the Members then present (Bye-law 16) 
Mcmbeis arc elected and dismissed by the President and Council according 
to Bye-1 iws 1 and 9. 

'"5fo Bye-laws have ever yet been passed at any of the General Meeting^ 

Nor have any Ihsolntiuns been jiassed at any of those Meetings in anyway 
interleimg witli the j ist or present Bj e-laws, or withf the President and 
( ouncil Practically, the sole action of the Soeiety, at the General Meetings, 
has been confined to tl'c cleetion of the President and Council, and receiving 
tlie Ih iK)itb of th< Connell, and the whole government of the Society has been 
left to tlic Prisident and Council, on the assumption that it is delegated to 
th( m by Cl luse 9 of the C barter 

And, on that issumption, all the existing Bve-laws and Besolutions have 
from the outset bien aeeoidingly passed by the President and Council alone 

Members at tlu (unei il Meetings are invited to make suggestions on tae 
lleixirts of the Council, but anything like a hesolution, at the instance of a 
Member, m my way tending to direct or control the Coun il, is at once 
stopped by tlie Pusidcnt is being uHta viies 

It would obviously b( most inconvenient, in i body like the Society, to be 
without \ rniu^ liead , or il my set of Mcmbeis out of the Couueil oould 
control 01 iriterleie wilh the action of that head b^ any Resolution w hieh a 
mere section riiipht contrive to cany at any (icneril Meeting 1 he attendance 
of ordmiry Members at the London Meetings — and partuularly at the May 
Meeting*? — is vciy sin ill, ind 1 esolutions might eisily be earned in that way 
At the same time, it iiiij;ht be benefieiil to the Society were the election of 
the President uid Council not confined, as nov, to the few Members present 
at the May Meetings, but were cxtemled to the Members at large by voting 
by proxy Such an extension would be an enlargement, and not a restriction, 
of the pieseut il^ht oi irieticc 

Much diseuhsi ni on this questioi , in connection with the rclitive status of 
the President iiid Council to tlu General Body h is oi late taken place m the 
Society, and hence the to isou ioi the present Case 

In dealing with the subieet it sioms neeessai^ to consider 

What jxiwers ire incident to the Corpoiite Body, as constituted by the 
Charter ? 

And what powers are sjiecially conferred by it? 

It IS assumed that the Sock ty would have the right to pass Resolutions and 
make Bye-laws, incident to its incorporation, li such right be not displaced 
oi negatived b> the ( barter itself 

Does the Chiitii Iheiefore do the latter? 

It no doubt (Chuse 9) vests tlu sole management of the Society’s property, 
and management and supirintendeuec of its affaiis, consistfr^ly with the pro- 
visions of the Ohaiter and Bye-laws, m the President and Council, and 
(Clause 7) directs that the Piesidcnt and Council shall be regulated m thoir 
proceedings by the Byi-laws which they themselves may enact conformably 
with the Charter. But do( s this confer on the President and Council the 
absolute and sole right to make Bye-laws affecting the Society at large, or its 
Members individually, and in derogation of any general right otherwise in- 
cident to the Cori orate Bo ly ? If so, the power of the Corporate Body m its 
Corporate Entirety is then necessarily limited to the election of the Piesident 
and Council as the govetning and controlhng head. And if not, then whav 
I ther jww Crimean the Society exercise? 

It IS assumed thj^t, except m so far as the Charter itself invests the Presi- 
dent and Council with’ special powers, the general incidental powers remain 
with the Gttitial Bgdy , and. that if those special powers, as vested in the 
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I’resident and Council, are limited to ^neral managemont according to 
existing Bye-laws, and to making, simply, Bye-laws to govern their <^n 
f lOceedingB, and not Bye-laws to bind the Corporate B<^y at large, the t 
Body can, nevertheless, by Besolutions or Bye-laws made by the Body, control 
the President and Council. 

The contitir> Mew his hitherto been the rule and practice of the Society. 

Some of the Bye-laws, and especially Nos. 13 anil 14, migiit ]ierhaps be 
qiitstionable, if the exclusive jKiwer be not vested in the President and 
( ouncil ,*aiid Bye-laws 22 and 27 admit the right of tlio Society in General 
Meetings to control the Piesidcnt and Council, thoiif,h in pnctice the exercise 
ot >uch right has always been denitd The Bye-laws and Resolutions, 
jeiicrally, aic in manj lespects inharmonious, and nquiie revision. But 
betore my rtMsion is attempted, it should be clear who has the jiower to 
itMsc Should any of those existing be invalid, lor want of jiower m the 
J’usiduit and Council, tint informalitv inidit, it is assumed, be cured by a 
le&a^ition ol the Gemial Body. 

Having itginl, however, to the above statements. 

'J HE OPINION OF COUNSEL is dcsiied 

!lst As to the iKiuiis of the Gincral Body, independently of, or to contiol, 
the President ind (^ouiieil, 

2ik1 As the sfieeial powers ol the President and Council, hitherto exer- 
t is((l, to act without icfpK Tice to the General Body. 

hd \V1 k tiler the Charttr i»ru hides voting by pioxy at General Meetings^ 

4th. If n t, in \ih it way the future voting by pio\y may be effected? 

5th. Wlietlicr any and which of the B>e-hws and Resolutions above specially 
refericd to aie beyond the ])OWLrs of the President and Council, or 
contrary to the iinuciplcs ol the Society’s Charter , and, it the former, 
huw 1 ir they may be eoulirmed by the Resolutions ot the General 
Body i 

0th And generally, as to any other of the Bye-laws or Resolutions, by reason 
oi informality, inconsistency, or otherwise, calhng for particular 
notice. 

OPINION. 

I'^t. I am of opinion that the General Body has no powers independently of, 
or to oontinl, the Piesident and Council. By the 9th Section of the 
Chai ter, the sok management of the funds of the Society, and the 
entire management and supenntendence of its afiairs, is vested m 
the President and Council, and by the 7th Section of the Charter, 
then ]K)\vi rs aie to bo exeicised m conformity with Bye-laws to be 
made by tht nisei ves , and I am of ojanion that these provisions of the 
Chaitir impliedly exclude the Gencial Body from making any Bye- 
law, or \otiug any Resolution to control the powers ot the President 
and Council. Ihe General Body may, indeed, I think, at any of 
the General Meetings, ofler suggestions oi recommendations lor the 
guidance ol the President and Council, but may not enfoico them by 
A otuig any Rc'^olution, or making any Bye-law, or by requiring the 
Prtsident and Council to make any By&>law8 to enforce them. 

€nd. I im of opinion that the President and Council have tlio special 
IKjwers hitherto exercised by them, to act without reference to the 
General Body. 

3rd I .^1 of opinion that the Charter precludes vdting by prox^ at General 
Meetings No such power is cKpressly conferred dV the Charter, and 
in the absence of any exijiress powers conferring such a rigb|, no such 
right exists at common law. ^ 
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4th. The tnatrer to the 3rd queatioa tenden an aoBwer to 
unnecesBar}'. 

6ih. Aa the General Body have, m my opinion, no power to intei|Bra with 
or control the President and Council in thoir managemeiA of thdT 
affairs of the Society, I am of opmion that the 13th, 22nd, and 
27th Bye-laws, which afiect to give the General Body such a power, 
are beyond the powers of the President and Council, and odntrary to 
the principles oi the GhartcH*, and cannot be confirmed by lesolutions 
of the General Body. 

6th. I do not see^any legal objections to any of the other Bye-laws or 
Resolutions; but generally they are m a somewhat confused and 
scattered shape and order, and it would be advisable to have them 
carefully revised and consolidated, and put into a more regular and 
consistent form and ordei. 


T. K. KINGDOM 


Tempi K, Fdruaty 2Qth, 1875 



